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New derivatives of taxol analogues having general formula (I), pre- 
paration thereof and compositions containing them. In the formula (I), Ar is 
an aryl radical, R is a radical having the general formula (II)* R70-, wher- 
ein R 7 is an optionally substituted alkyl radical, alkenyl, alkynyl, cycloal- 
kyl, cycloalkenyl, bicylclo alkyl, phenyl or heterocyclyl, Rj and R2, which 
may be the same or different, are a hydrogen atom or a radical having 
general formula (III) wherein R 3 and R 4 , the same or different, represent 
hydrogen or alkyl (optionally substituted by hydroxy, carboxy, alkyloxy- 
carbonyl or a radical of formula (IV) wherein R 5 and R$, the same or dif- 
ferent, are hydrogen or alkyl or form together a heterocycle saturated or \ 
non saturated with 5 or 6 links) or R 3 and R 4 form a heterocycle saturated or non saturated with 5 or 6 links. The hew pro- 
ducts of formula (I) have remarkable antitumoral and antileukemic properties. ' . - . - , 

(57)Abrege v, .. ' . '. ' - -: ' . V f 

Nouveaux derives d'anaiogues du taxol de formule generate (I), I eur preparation et les compositions qui les contienrient. 
Dans la formule (I): Ar reprcsentc un radical aryle, R represente un radical de formule generale (II): R 7 0- dans laquelle R 7 re- 
presente un radical alcoyle eventuellement substitue, alccnyle, alcynyle, cycloalcoyle, cycloalcenyle, bicycloalcoyle, phenyle 
ou heterocyclyle, Rj et R2, identiques ou differents, representent un atome d'bydrogene ou un radical de formule generale 
(III) dans laquelle R 3 et R 4 , identiques ou differents, representent hydrogene ou alcoyle (eventuellement substitue par 
hydroxy, carboxy, alcoyloxycarbonyle ou un radical de formule (IV) dans laquelle R 5 et R 6 , identiques ou differents, repre- 
sentent hydrogene ou alcoyle ou forrncnt ensemble un heterocycle sature ou non sature a 5 ou 6 chainons) ou bien R3 et 
forment un heterocycle sature ou non sature a 5 ou 6 chainons. Les nouveaux produits de formule (I) presentent des proprie- 
tes antitumorales et antileucemiques remarquables* " • • ■ 
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NOUVEAUX DERIVES D' ANALOGUES DU TAXOL. 
LEUR PREPARATION ET LES COMPOSITIONS 
QUI LES CQNTIENNENT 

La presente invention concerne de nouveaux derives d'analogues du taxol de 
5 formule generate : 




ococ 6 h 5 



leur preparation et les compositions qui Ies contieraient 

Dans la formule generate (I), 
Ar represente un radical aryle, 
10 R represente 

- un radical de formule generate : 

r 7 o- <n) 

dans laquelle R7 represente un radical alcoyle droit ou ramifie contenant 1 a 8 atomes 

de carbone, alcenyle contenant 2 a 8 atomes de carbone, alcynyle contenant 3a 8 
15 atomes de carbone, cycloalcoyle contenant 3 a 6 atomes de carbone, cycloalcenyle 
contenant 4 a 6 atomes de carbone ou bicycloalcoyle contenant 7 a 10 atomes de 
-carbone, ces radicaux etant eventuellement substitues par un ou plusieurs substituants 
choisis parmi les atomes d'halogene et les radicaux hydroxy, alcoyloxy contenant 1 a 
4 atomes de carbone, diaicoylamino dont chaque partie alcoyle contient 1 a 4 atomes 
20 de carbone, piperidino, morpholino, piperazinyl-l (eventuellement substitue en-4 par 
un radical alcoyle contenant 1 a 4 atomes de carbone ou par un radical phenylalcoyle 
dont la partie alcoyle contient 1 a 4 atomes de carbone), cycloalcoyle contenant 3 a 6 
atomes de carbone, cycloalcenyle contenant 4 a 6 atomes de carbone, phenyle, cyano, 
carbox^' ou alcoyloxy carbonyle dont la partie alcoyle contient 1 a 4 atomes de 
25 carbone, 
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-ouun radical phenyle eventuellement substitue par tin ou plusieurs atomes ou radi- 
caux choisis parmi les atomes dTialogene et les radicaux alcoyles contenant 1 a 4 
atomes de carbone ou alcoyloxy contenant 1 a 4 atomes de carbone, 
-ouun radical heterocyclyle azote sature ou non sature contenant 4 ou 6 chainons et 
5 eventuellement substitue par un ou plusieurs radicaux alcoyles contenant 1 a 4 atomes 
de carbone, 

etant entendu que les radicaux cycloalcoyles, cycloalcenyles ou bicycloalcoyles peu- 
vent etre eventuellement substitues par un ou plusieurs radicaux alcoyles contenant 1 
a 4 atomes de carbone, 

10 Ri et R2, identiques ou differents, representent un atdme dliydrogene ou un radical 
de formule generale : 

nco— an) 

dans laquelle R3 et R4, identiques ou differents, representent un atome d'hydrogene 
ou un radical alcoyle contenant 1 a 4 atomes de carbone en chaine droite ou ramifiee 
15 eventuellement substitue : 

a) par un radical hydroxy, carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 
1 a 4 atomes de carbone et est eventuellement substituee par un radical phenyle, 

b) par un radical de formule generale : 

N (IV) 

H 

20 dans laquelle R5 et R$, identiques ou differents, representent un atome dliydrogene 
ou un radical alcoyle contenant 1 a 4 atomes de carbone en chaine droite ou ramifiee, 
ou bien R5 et R5 forment ensemble avec l'atome d'azote auquel ils sont lies un hete- 

recycle sature ou non mature a 5 ou 6 chainons contenant eventuellement un second 
heteroatome choisi parmi les atomes d'azote (eventuellement substitue par un radical 
25 alcoyle contenant 1 a 4 atomes de carbone ou benzyle), d'oxygene ou de soufre, ou 
bien R3 et R4 forment ensemble avec l'atome d'azote auquel ils sont lies un hetero- 

cycle sature ou non sature a 5 ou 6 chainons contenant eventuellement un second 
heteroatome choisi parmi les atomes d'azote (eventuellement substitue par un radical 
alcoyle contenant 1 a 4 atomes de carbone ou benzyle), d'oxygene ou de soufre. 
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etant entendu que Tun au moins des symboles R\ ou R2 represente un radical de 

formule generale (IQ). 

De preference Ar represente un radical phenyle ou a- ou (i-naphtyle even- 
tuellement substitue par un ou plusieurs atomes ou radicaux choisis parmi les atomes 
5 dlialogene (fluor, chlore, brome, iode) et les radicaux alcoyles, alcenyles, alcynyles, 
aryles, arylalcoyles, alcoxy, alcoylthio, aryloxy, arylthio, hydroxy, hydroxyalcoyle, 
mercapto, formyle, acyle, acylamino, aroylamino, alcoxycarbonylamino, amino, 
alkylamino, dialkylarnino, carboxy, alcoxycarbonyle, carbamoyle, dialcoylcarba- 
moyle, cyano, nitro et trifluoromethyle, etant entendu que les radicaux alcoyles et les 
10 portions alcoyles des autres radicaux contiennent 1 a 4 atomes de carbone, que les 
radicaux alcenyles et alcynyles contiennent 3 a 8 atomes de carbone et que les radi- 
caux aryles sont des radicaux phenyles ou a- ou (3-naphtyles. 

Plus particulierement, Ar represente un radical* phenyle eventuellement 
substitue par un ou plusieurs atomes ou radicaux, identiques ou differents, choisis 
15 parmi les atomes dlialogene et les radicaux alcoyles, alcoxy, amino, alcoylamino, 
dialcoylamino, acylamino, alcoxycarbonylamino et trifluoromethyle. 

Plus particulierement encore, Ar represente un radical phenyle eventuelle- 
ment substitue par un atome de chlore ou de fluor, ou par un radical alcoyle 
(methyle), alcoxy (rnethoxy), dialcoylamino (dimethylamino), acylamino 
20 (acetylamino) ou alcoxycarbonylamino (tert-butoxycarbonylamino). 

Selon la presente invention, les nouveaux derives d'analogues du taxol de 
formule generale (I) peuvent etre obtenus par action d'une amine de formule generale 




NH (V) 

dans laquelle R3 et R4 sont definis comme precedemment sur un derive du taxane de 
25 formule generale : 
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dans laqueUe R et Ar sont definis comme precedemment, pour obtenir le produit de 
formule generate : 




(VII) 



dans laquelle R et Ar sont definis comme precedemment, G\ et G2 representent 

5 chacun tin radical de formule generale (HI) ou un groupement protecteur 
(CCI3CH2OCO-), etant entendu que Tun au moins des radicaux G\ et G2 represente 

un radical de formule generale (HI), suivie, si necessaire, du ^emplacement du ou des 
groupements protecteurs (CCI3CH2OCO-) par un atome d'hydrogene. 

Generalement, Taction de 1'amine de formule generale (V) sur Ie derive du 
10 tax arte de formule (VI) est realisee dans un solvant organique inerte tel qu'un hydro- 
carbure aliphatique halogene comme le chlorure de methylene a une temperature 
comprise entre 0°C et la temperature d'ebullition du melange reactionnel. Afin d'evi- 
ter Tattaque en position -7, il est particuh'erement avantageux d'operer dans le chlo- 
rure de methylene a une temperature inferieure a 50°C. En operant a une temperature 
15 superieure a 50°C, eventuellement en presence d'un exces suffisant d'amine de 
formule generale (V) f il se forme un melange des produits de formule generale (VII) 
dans laquelle Tun des radicaux Gj ou G2 represente un radical de formule generale 
(HI) ou bien dans laquelle les deux radicaux Gj et G2 representent chacun un radical 

de formule generale (HI). 
20 Le remplacement du groupement protecteur represente par Gj ou G2 est 

generalement effectue par traitement par le zinc dans Tacide acetique eventuellement 
en presence de methanol a une temperature comprise entre 30 et 80°C. 

Les produits de formule generale (I) peuvent etre separes de ieurs melanges 
par chromatographie preparative sur des supports appropries. 
25 . Le produit de formule generale (I) obtenu par le precede selon l'invention 

pent etr purifie par des methodes physiques telles que la crista! lisation ou la chroma- 
tographie sur un support approprie. 
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Le produit de formule generale (I) pent etre transforme eventuellement en 
sel d'addition avec les acides mineraux (acides chlorhydrique, sulfurique, nitrique, 
phosphorique) ou organiques (acides acetique, oxalique, maleique, fumarique). 

Les produits de formule generale (VI) peuvent etre obtenus selon les proce- 
5 des decrits dans les brevets europeens EP-0 253 738 et EP-0 253 739. 

Les produits de formule generale (I), et en particulier ceux pour lesquels R 
represente un radical tbutoxy, presentent des proprietes biologiques remarquables. 

In vitro, la mesure de l'activite biologique est effectuee sur la tubuline extra- 
ite du cerveau de pore par la methode de M.L. Shelanski et coll., Proc. Natl. AcadL 
10 Sci. USA, 22, 765-768 (1973). L'etude de la depolymerisation des microtubules en 
tubuline est effectuee selon la methode de G. Chauviere et coll., C.R. Acad. Sci., 222, 
Serie EL, 501-503 (1981). Dans cette etude les produits de formule generale (I) se sont 
montres au moins aussi actif s que le taxoL 

In vivo, les produits de formule generale (I) se sont montres actifs chez la 
15 souris greffee par le melanome B16 a des doses comprises entre 1 et 10 mg/kg par 
voie intraperitoneale, ainsi que sur d'autres tumeurs liquides ou solides. 

Par ailleurs, les produits de formule generale (I) ont une solubilite dans l'eau 
meilleure que celle du taxol ou des derives du taxane qui font 1'objet du brevet euro- 
peen EP-0 253 738. 
20 Les exemples suivants illustrent la presente invention. 

EXEMPLE 1 

Dans un ballon muni d'une agitation magnetique et d'un refrigerant, on 
introduit 365 mg de Lbutoxycarbonylarnino-3 hydroxy-2 phenyl-3 propionate- 
(2R,3S) d'acetoxy-4a benzoyloxy-2a epoxy-Sp^O hydroxy-ip oxo-9 bis-[(trichloro- 

25 2,2,2 ethoxy)carbonyloxy]-7p,10p taxene-11 yle- 13a en solution dans 10 cm3 de 
chlonife de methylene. On ajoute 80 ^tl de dimethylamino-3 propylamine. Le 
melange reactionnel est chauffe a 40°C sous atmosphere d' argon pendant 4 heures. La 
solution est lavee par 2 fois 10 cm3 d'eau. Apres sechage et evaporation du solvant, le 
residu obtenu est purifie par chromatographie sur couche epaisse de silice en eluant 

30 avec un melange chlorure de methylene-methanol (8-2 en volumes). On obtient ainsi 
250 mg de tbutoxycarbonylamino-3 hydroxy-2 phenyl- 3 propionate -(2R,3S) d'ace- 
toxy-4a benzoylC/xy-2a epoxy-5p,20 hydroxy- ip oxo-9 (dimethylamino-3 pro- 
pyl) arninocarbonyloxy-lOP (trichioro-2,2,2 ethoxy)carbonyioxy]-7p taxene-11 yle- 
13a dont la structure est confirmee par le spectre de resonance magnetique nucleaire 
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du proton determine dans le chloroforme deutere, les deplacements chimiques etant 
exprimes en ppm et les constantes de couplage (J) en Hertz : 

1,16 (s, 3H) ; 1,25 (s, 3H) ; 1,35 (s, 9H) ; 1,83 (s, 3H) ; 1,93 (s f 3H) ; 2,26 (s, 6H) ; 
238 (s, 3H) ; 3,25 (m, 2H) ; 3,93 (d, J=7, 1H) ; 4,16 et 4,33 (2d, J=9, 2H) ; 4,62 (s, 
5 large, 1H) ; 4,73 et 4,99 (2d, J=12, 2H) ; 4,96 (d, J=9, 1H) ; 5,29 (d, J=9, 1H) ; 5,47 
(d, J=9, 1H) ; 5,54 (m, 1H) ; 5,66 (d, J=7, 1H) ; 6,19 (t, J=9, 1H) ; 6,29 (s, 1H) ; 7,37 
(5H); 7,49, 7,62 et 8,09 (5H). 

A une solution de 137 mg du produit obtenu precedemment dans un melange 
aride actique-methanol (1-1 en volumes), on ajoute 130 mg de zinc en poudre. Le 

10 melange reactionnel est agite a 60°C pendant 1 heure. Apres filtration et concentra- 
tion a sec, le residu est repris par de 1'eau puis extrait par de l'acetate d'ethyle. Apres 
decantation et sechage, les phases organiques sont concentrees a sec. Le residu obtenu 
est purifie par chromatographie en couche epaisse de silice en eluant avec un melange 
chlorure de methylene-methanol (8-2 en volumes). On obtient ainsi 73 mg de 

15 tbutoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) d'acetoxy^ ben- 
zoyloxy-2a epoxy-5|3,20 dihydroxy-1 (3,7(3 oxo-9 (dimemylamino-3 propyl) amino- 
carbonyloxy-10p taxene-1 1 yle-13a qui presente les caracteristiques suivantes : 

- spectre ultra-violet (ethanol) : X max = 230 nm (e= 12700) 

k max = 275 nm (e = 1040) 
20 - spectre infra-rouge (en solution dans le chlorure de methylene) : principales bandes 
d'absorption caracteristiques a 3400, 2960 et 1729 cnr* 

- spectre de resonance magnetique nucleaire du proton : 

1,18 (s, 3H) ; 1,23 (s, 3H) ; 1,33 (s, 9H) ; 1,66 (s, 3H) ; 1,87 (s, 3H) ; 2,28 (s, 6H) ; 
2,38 (s, 3H) ; 3,20 (m, 2H) ; 3,78 (d, J=7, 1H) ; 4,17 et 4,31 (2d, J=8, 2H) ; 4,43 (dd, 
25 J=6 et 12, 1H) ; 4,62 (s large, 1H) ; 4,97 (d, J=9, 1H) ; 5,26 (d, J=9, 1H) ; 5,54 (d, 
J=9, 1H) ; 5,66 (d, J=7, 1H) ; 6^1 (m, 2H) ; 7.39 (5H) ; 7,51, 7,62 et 8,11 (5H) 

- spectre de masse (FAB) : 936 (MH+) 

A une solution du produit obtenu precedemment dans 0,5 cm3 d'ethanol, on 
ajoute 0,780 cm3 d'une solution d'acide chlorhydrique 0,1 M. Le melange reactionnel 
30 est concentre a sec puis lyophilise. On obtient ainsi le chlorhydrate du 
tbutoxycarbcnylamino3 hydroxy-2 phenyl-3 propionate- (2R3S) d'acetoxy-4a ben- 
zoy!oxy-2a epoxy-5p,20 dihydroxy- 1(3,7(3 oxo-9 (dimethylamino-3 propyl) 
aminocarbonyloxy-lOp taxene-1 1 yle-13a dont les caracteristiques sont les suivantes: 

- pouvoir rotatoire : [a] 20 D = -29° (c = 0,4 ; ethanol) 

35 - spectre de resonance magnetique nucleaire du proton (CDCI3-CD3OD) : 
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1,16 (s, 3H) ; 1,21 (s, 3H) ; 1,40 <s f 9H) ; 1,66 (s, 3H) ; 1,93 (s, 3H) ; 2,38 (s, 3H) ; 
2,83 (s, 6H) ; 3,16 (m, 2H) ; 3,81 (d, J=7, 1H) ; 4,23 et 4,31 (2d, J=8, 2H) ; 4,38 (m, 
1H) ; 4,58 (m, 1H) ; 4,99 (d t J=9, 1H) ; 5,16 (s, 1H) ; 5,66 (d, J=7, 1H) ; 6,16 (t, J=9, 
1H) ; 6,26 (s, 1H) ; 7,37 (5H) ; 7,52, 7,70 et 8,09 (5H>. 

5 EX EMPT 

A une solution de 4,63 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R,3S) d'acetoxy^ benzoyloxy-2a epoxy-5|3,20 hydroxy- 1 oxo-9 bis- 
(trichloro-2,2,2 ethoxy) carbonyloxy-7p,10(3 taxene-11 yle-13a dans 100 cm3 d'ace- 
tonitrile, maintenue sous atmosphere d'argon, on ajoute 0,50 cm3 de dimethyl amino- 

10 3 propylamine. Le milieu reactionnel est chauffe sous agitation pendant 3 heures a 
une temperature voisine de 60°C puis refroidi a une temperature voisine de 20°C et 
concentre a sec sous pression reduite (2,7 kPa) a 40°C. On obtient 5,3 g d'une 
meringue blanche que Ton purifie par chromatographie sur 150 g de silice (0,063-0,2 
mm) contenus dans une colonne de 4 cm de diametre [eluant : dichlorornethane- 

15 methanol (95-5 en volumes)] en recueillant des fractions de 100 cm3. Les fractions 1 
a 10 sont eliminees, puis on poursuit la chromatographie en eluant avec un melange : 
dichloromethane-methanol (80-20 en volumes). Les fractions 17 a 30 sont reunies et 
concentrees a sec sous pression reduite (2,7 kPa) a une temperature voisine de 40°C. 
On obtient ainsi 2,57 g d'un melange en proportions molaires : 66/33 des deux deri- 

20 ves de substitution, [(dimethylamino-3 propyl) carbamoyloxy]-, respectivement en 
position 10 et 7. 

Le melange precedent est separe par chromatographie liquide haute perfor- 
mance sur 400 g de support, dont la preparation est decrite ci-apres, contenu dans une 
colonne de 25 cm de longueur et de 6 cm de diametre avec comme phase mobile le 
25 melange hexane-ethanol (80-20-2,5 en volumes) au debit de 45 cm3/rninute. On 
obtient par ordre d'elution successive : 

- 0,46 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R3S) 
d'acetoxy-4 benzoyIoxy-2a epoxy-5p,20 hydroxy- 1 [(dimethyl amino- 3 propyl) car- 
bamoyloxy] -7(3 oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-10p taxene-11 yler!3a 

30 sous forme d'une meringue blanche, 

- 0,81 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5(3,20 hydroxy-1 [(dimethylamino-3 propyl) car- 
bamoyloxy] -10p oxr>9 (trichloro-2,2,2 ethoxy) carbonyloxy-7p taxene-11 yle-13a 
sous forme d f une meringue blanche. 

35 Le support peut etre prepare de la maniere suivante : 
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Dans un tricol de 6 litres, on met en suspension 600 g de silice aminopropyle 
(100 A - 10 \wi - NH2 ; Macherey-Nagel) dans 2 litres de dimethylformamide. On 

ajoute 95 g d'anhydride de l'acide N-tert-birtoxycarbonylamino-l 1 undecanolque et 
on agite le melange reactionnel pendant 18 heures a une temperature voisine de 20°C. 
5 La silice est separee par filtration et lavee successivement par deux fois 1500 cm3 de 
dichloromethane puis deux fois 1500 cm3 de dimethylformamide. La silice ainsi 
lavee est remise en suspension dans 2 litres de dimethylformamide et on ajoute 95 g 
d'anhydride de l'acide N- tert-butoxy carbony 1 amino- 1 1 undecanoique puis on agite le 
melange reactionnel pendant 18 heures a une temperature voisine de 20°C 
10 La silice est separee par filtration, lavee successivement par deux fois 

600 cm3 de dichloromethane, deux fois 600 cm3 de tetrahydrofuranne, deux fois 
600 cm3 de methanol et deux fois 600 cm3 d'oxyde de diethyle puis sechee sous 
pression reduite a une temperature voisine de 20°C. On obtient ainsi 610 g de silice 
designee par Tappellation "BOC-Cn-C3-silice tt sous forme de poudre blanche dont 

15 la structure est confirmee par le spectre infra-rouge et dont l'analyse elementaire 

(trouvee) est : C % = 8 ,8 ; H % = 1 ,7 ; N % = 1 ,2. 

Dans un tricol de 6 litres, on met en suspension 607 g de silice "BOC-Cn- 
C3-silice B dans 2 litres de dichloromethane et 69 cm3 de pyridine. On ajoute goutte a 
goutte 530 cm3 de dimethyloctylchlorosilane puis on agite le melange reactionnel 

20 pendant 16 heures a une temperature voisine de 20°C. Le solide obtenu est separe par 
filtration et lave successivement par deux fois 1 litre de dichloromethane, deux fois 
1 litre de methanol, deux fois 1 litre de tetrahydrofuranne, deux fois 1 litre de dichlo- 
romethane et deux fois 1 litre d'oxyde de diethyle puis seche sous pression reduite a 
une temperature voisine de 20°C. On obtient ainsi 712 g de silice designee par 

25 Tappellation "BOC-C 11 -C3-silice-O.Si(CH3)2(CH 2 )7CH3 H sous forme de poudre 

blanche dont la structure est confirmee par le spectre infra-rouge et dont l'analyse 
elementaire (trouvee) est : C % = 12,1 ; H % = 2,4 ; N % - 1,0. 

Dans un tricol de 6 litres, on met en suspension 711 g de silice "BOC-Cu- 
C3-silice-0-Si(CH3)2(CH2)7CH3 n dans 2200 cm3 d'une solution a 6 % en volumes 

30 d'acide trifluoroacetique dans le dichloromethane. On agite le melange reactionnel 
pendant 5 heures a une temperature voisine de 20°C La silice est separee par filtra- 
tion et lavee successivement par deux fois 1 litre de dichloromethane, deux fois 1 
litre d'un melange ojcriloromethane/dn^opropylethylamine (70/30 en volumes), 1 litre 
de dichloromethane, deux fois 1 litre de tetrahydrofuranne, deux fois 1 litre de me- 

35 thanol et deux fois 1 litre d'oxyde de diethyle puis sechee sous pression reduite a une 
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temperature voisine de 50°C. La silice ainsi lavee et sechee est remise en suspension 
dans 2 litres d'une solution a 6 % en volumes d'acide trifluoroacetique dans le dichlo- 
romethane. 

On agite le melange reactionnel pendant 16 heures a une temperature voisine 
5 de 20°C. La silice est separee par filtration et lavee successivement par deux fois 
1,5 litre de dichloromethane, deux fois 1 litre d'un melange dichlorome- 
thane/diisopropyleftylamine (70/30 en volumes), 13 litre de dichloromethane, deux 
fois 2 litres de tetrahydrofuranne, deux fois 2 litres de methanol et deux fois 2 litres 
d'oxyde de diethyle puis sechee sous pression reduite I une temperature voisine de 
10 50°C On obtient ainsi 607 g de silice designee par ^appellation "Cn-C3-silice-0- 
Si(CH3)2(CH2)7CH3 n sous forme'de poudre blanche dont la structure est confirmee 

par le spectre infra-rouge et dont l'analyse elementaire (trouvee) est : C % = 8,8 ; 
H%=1,7;N% = 1,3. 

Dans un tricol de 4 litres, on met en suspension 400 g de silice "C11-C3- 

15 sihce-O-SUC^^C^hCr^" dans 1800 cm3 de dimethylformamide. On ajoute 
42 g de dinitro-3,5 benzoyl-D-phenylglycine et 30 g d'ethoxy-2 ethoxycarbonyM 
dihydro-1,2 quinoleine et on agite le melange reactionnel pendant 16 heures a une 
temperature voisine de 20°C. La silice est separee par filtration et lavee 
successivement par deux fois 1 litre de dichloromethane, deux fois 1 litre de 

20 tetrahydrofuranne, deux fois 1 litre de methanol et deux fois 1 litre d'oxyde de 
diethyle. La silice ainsi lavee est remise en suspension dans 2 litres de 
dimethylformamide et on ajoute 30 g d'ethoxy-2 ethoxycarbonyM dihydro-1,2 
quinoleine et 42 g de dinitro-3,5 benzoyl-D-phenylglycine puis on agite le melange 
reactionnel pendant 5 heures a une temperature voisine de 20°C. La silice est separee 

25 par filtration, lavee successivement par deux fois 1 litre de dimethylformamide, deux 
fois 1 litre de dichloromethane, deux fois 1 litre de tetrahydrofuranne, deux fois 
1 litre de methanol et deux fois 1 litre d'oxyde de diethyle puis sechee sous pression 
reduite a une temperature voisine de 140°C. On obtient ainsi 434 g de silice designee 
par l'appellation M DNB-D-Phg-C n -C3-silice-0-Si(CH3)2(CH2)7CH3 tt sous forme 

30 de poudre blanche dont la structure est confirmee par le spectre infra-rouge et dont 
l'analyse elementaire (trouvee) est : C % = 12,3 ; H % = 1,8 ; N % = 2,1. 

Dans un tricol de 4 litres, on met en suspension 434 g de silice "DNB-D- 
Phg-C n -C3.siHce-0-Si(CH3)2(CH2)7CH3 M dans 1,3 litre de dichloromethane et on 

ajoute 100 cm3 de dimethyloctylmethoxysilane puis on agite le melange reactionnel 
35 pendant 54 heures a une temperature voisine de 20°C. La silice est separee par 
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filtration, lavee successivement par deux fois 1 litre de dichloromethane, deux fois 
1 litre de methanol, deux fois 1 litre de tetrahydrofuranne et deux fois 1 litre de. 
dichloromethane puis sechee sous pression reduite a une temperature voisine de 
140 6 C. On obtient ainsi 425 g de silice designee par l'appellauon "DNB-D-Phg-Cn- 
5 C 3 -silice-0-Si(CH3) 2 (CH2)7CH3 reoctylee" sous forme de poudre blanche dont la 
structure est confirmee par le spectre infra-rouge et dont l'analyse elemental 
(trouvee) est : C % = 12,7 ; H % = 1,9 ; N % = 2,0. 

Dans un tricol de 4 litres, on met en suspension 425 g de silice "DNB-D- 
Phg-C 11 -C 3 -smce-OSi(CH 3 )2(CH2)7CH3 reoctylee"dans 1.3 litre de dichlorome- 

10 thane. On ajoute goutte a goutte 545 cm3 de trimethylsUylimidazole et on agite le 
melange reactionnel pendant 15 heures a une temperature voisine de 20°C. Le solide 
obtenu est separe par filtration et lave successivement par deux fois 1 litre de tetrahy- 
drofuranne, deux fois 1 litre de methanol, deux fois 1 litre d'acetone et deux fois 1 
litre de dichloromethane puis seche sous pressions reduite a une temperature voisine 

15 de 20°C. On obtient ainsi 431 g de silice designee par l'appellation "DNB-D-Phg- 
Cn-C3-sihce-[0-Si(CH 3 )2(CH2)7-CH3]" sous forme de poudre blanche dont la 
structure est confirmee, par le spectre infra-rouge et dont l'analyse elemental 
(trouvee) est : C %= 1 3.7 ; H % = 2,2 ; N % = 2,0. 

L'anhydride de l'acide N-tert-butoxycarbonylamino-11 undecanolque peut 

20 etre prepare de la maniere suivante : 

A une solution de 30,1 g d'acide N-tert-butoxycarbonylamino-11 undeca- 
nolque dans 480 cm3 d'acetate d'ethyle, maintenue a une temperature voisine de 5°C. 
on ajoute en 10 minutes une solution de 10,63 g de N^'-dicyclohexylcarbodiimide 
dans 120 cm3 d'acetate d'ethyle. Le melange reactionnel est agite pendant 1 heure i 

25 une temperature voisine de 5°C puis pendant 16 heures a une temperatue voisine de 
20 6 C. Le pecipite est separe par filtration et lave par 30 cm3 d'acetate d'ethyle. Le 
filtrat est concentre sous pression reduite a 30°C. Le solide obtenu est seche sous vide 
a une temperature voisine de 30»C. On obtient ainsi 31 g d'anhydride de l'acide 
N-tert-butoxycarbonylamino-1 1 undecanolque fondant a 58°C. 

30 L'acide N-tert-butoxycarbonylamino-1 1 undecanolque peut etre prepare 

selon la methode decrite par J.T. SPARROW. J. Org. Chem.. 4L1350 (1976). 

Une solution de 104 mg de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p^0 hydroxy-1 
[(dimemylamino-3 popryl) carbamoyloxyMOp oxo-9 (trichloro-2,2,2 ethoxy) car- 

35 bonyloxy-7p taxene-11 yle-13a precedemment obtenu, dans un melange de 8 cm3 de 
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methanol et de 8 cm3 d'acide acetique est chauffee sous agitation et sous atmosphere 
d'argon jusqu'a une temperature voisine de 60°C puis additionnee de 1,2 g de zinc en 
poudre. Le melange reactionnel est ensuite agite pendant 1 heure 30 minutes a 60°C 
puis refroidi a une temperatue voisine de 20°C et filtre sur verre fritte garni de celite. 
5 Le verre fritte est lave par 3 fois 5 cm3 de dichloromethane et les filtrats sont reunis 
puis concentres a sec sous pression reduite (2,7 kPa) a une temperature voisine de 
40°C 

Le residu est additionne de 5 cm3 d'eau et de 5 cm3 d'acetate d'ethyle. La 
phase aqueuse est separee par decantation puis reextraite par 3 fois 5 cm3 d'acetate 
10 d'ethyle. Les phases organiques sont reunies, sechees sur sulfate de magnesium, fil- 
trees puis concentrees a sec sous pression reduite (2,7 kPa) a 40°C. On obtient 19 mg 
de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) d'acetoxy-4 
benzoyloxy-2a epoxy-5(3,20 dihydroxy- 1,7(3 [(dimethylamino-3 propyl) carbamoyl - 
oxy]-10(3 oxo-9 taxene-11 yle-13a sous forme d'une meringue blanche dont les 

15 caracteristiques sont les suivantes : 
- spectre de RMN (400 MHz ; CDCI3) 

6 (ppm) : 1,30 (2s, 3H chacun : -CH3 16 et 17) ; 1,38 (s, 9H : -0(013)3) i 1 - 70 (s » 
3H : -CH3 18 ou 19) ; 1,90 (s, 3H : -CH3 18 ou 19) ; 1,90 [m, 2H : 
-NHCH 2 CH2CH 2 N(CH3)2] ; 2,2 a 2,90 [m, 15H : -(CH 2 )- 6, -Ofr * 4 > 
20 -CH2N(CH 3 ) 2 , -N(CH3)2» -COCH3] ; 3,2 et 3,4 [2m, 2H : 
-NHCH 2 CH 2 CH 2 N(CH 3 ) 2 ] ; 3,8 (d, 1H : -H 3) ; 4,2 et 4,34 (AB, 2H : -CH2" 20) ; 

4,45 (dd, 1H, J = 11 et 7 : -H 7) ; 4,66 (bs. 1H : -H 2') ; 5,0 (bd, 1H, J = 9 : -fl 5) ; 
5,3 (bs, 1H : -H 3 f ) ; 5,6 [bd, 1H : -NHCH 2 CH 2 CH 2 N(CH 3 )2] ; 5,68 (d, 1H, J = 7 : 
-H 2) ; 6,25 (m, 2H : -fl 13 et -H 10) ; 6,4 [bs, 1H : -NHCOOC (01*3)3] ; 7,2 a 7,4 

25 (mt, 5H : -CfiHs 3') ; 7,5 [t, 2H, J = 7,5 : -OCOC6H 5 (-H 3 et -H 5)] ; 7,64 [t, 1H : 
-OCOC 6 H 5 (-H 4)] ; 8,12 [d, 2H : -OCOC 6 H 5 (-H 2 et -H 6)]. 

Une solution de 59 mg de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate- (2R3S) . d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 
[(dimethylamino-3 propyl) carbamoyloxy]-7(S oxo-9 (trichloro-2,2,2 ethoxy) carbo- 

30 nyloxy-10p taxene-11 yle-13a precedemment obtenu dans un melange de 6 cm3 de 
methanol et de 6 cm3 d'acide acetique est chauffee sous agitation et sous atmosphere ' 
d'argon jusqu'a une temperature voisine de 60°C puis additionnee de 1,2 g de zinc en 
poudre. Le melange reactionnel est ensuite agite pendant 1 heure 30 minutes a 60°C 
puis refroidi a une temperature voisine de 20°C et filtre. sur verre fritte garni de celite. . 

35 Le verre fritte est lave par 3 fois 5 cm3 de dichloromethane et les filtrats sont reunis 



WO 93/02065 



PCI7FR92/00687 



12 

puis concentres a sec sous pression reduite (2,7 kPa) a une temperature voisine de 
40°C. Le residu est additionne de 5 cm3 d'eau et de 5 cm3 d'acetate d'ethyle. La 
phase aqueuse est separee par decantation puis reextraite par 3 fois 5 cm3 d'acetate 
d'ethyle. Les phases' organiques sont reunies, sechees sur sulfate de magnesium, 
5 filtrees puis concentrees a sec sous pression reduite (2,7 kPa) a 40°C On obtient 
9 mg de tert-butoxycarbonylarnino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5|3,20 dihydroxy-l,10(3 [(dimethylamino 3 propyl) 
carbamoyloxy]-7p oxo-9 taxene-11 yle-13cc sous forme d'une meringue blanche dont 

les caracteristiques sont les suivantes : 

10 -spedrede.RMN(400MHz;CDCl3) 

6 (ppm) : 130 (2s, 3H chacun : -CH 3 16 et 17) ; 1,36 (s, 9H : -C(Cfl 3 ) 3 ) ; 1,82 (s, 
3H : -CH 3 18 ou 19) ; 1,95 (s, 3H : -Cfl 3 18 ou 19) ; 1,88 [m, 2H : 
-NHCH 2 CH2CH2N(CH 3 )2] ; 2,2 a 2,70 [m, 15H : -(CH^- -CH2- H 
-CH 2 N(CH 3 ) 2 , -N(CH 3 ) 2 , -COCH 3 ] ; 3,15 et 3,3 [2m, 2H : 

15 .NHCH2CH 2 CH 2 N(CH3)2l ; 4,0 (d, 1H : -H 3) ; 4,2 et 4,38 (AB. 2H : -CH^ 20) ; 

4,68 (bs, 1H : -H 2') ; 4,96 (bd, 1H, J = 9 Hz : -H 5) ; 5,3 (bs, 1H : -H 3') ; 5,40 (dd, 
1H, J = 11 et 7 : -H 7) ; 53 [s+ bs. 2H : -H 10 et -NHCH 2 CH 2 CH 2 N(CH 3 )2] ; 5,7 [d 
+ bs, 2H : -H 2 et -NHCOOC(CH 3 ) 3 ] ; 6,22 (bt, 1H : -fl 13) ; 7,2 ft 7,4 (mt, 5H : 
-C6H5 3') ; 7,53 [t, 2H, J = 7,5 : -OCOC 6 H 5 (-H 3 et -H 5)] ; 7,65 [t. 1H : 
20 -OCOC6H5 (-H 4)] ; 8,12 [d, 2H : .OCOC 6 H 5 -H 2 et -H 6)]. 

EXEMPLE3 

En operant d'une maniere analogue a celle decrite a l'exemple 2, mais a 
partir de 6,95 g de tert-butoxycarbonylarnino-3 hydroxy-2 phenyl-3 propionate- 
(2R,3S) d'acetoxy-4 benzoyioxy-2a epoxy-5(3,20 hydroxy- 1 oxo-9 bis-(trichlon> 
25 2,2,2 ethoxy) carbonyloxy-7(3,10(3 taxene-11 yle-13a et de 0,94 g de (methyl-4 pipe- 
razinyl)-3 propylamine, on obtient apres purification par chromatographie liquide 
haute performance avec comme phase mobile le melange methanol -ethanol-hexane- 
dichloromethane (10-10-80-2 en volumes) : 

- 1^37 g de tert-butoxycarbonyIamuio-3 hydroxy-2 phenyl-3 propionate-(2R3S) 
30 d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 {[(methyl-4 piperazinyl)-3 
. propyl] carbamoyloxyMOp oxr>9 (trichloro-2,2,2 ethoxy) carbonyloxy-7|3 taxene-11 
yle-13a sous forme d'une meringue blanche, 

2,17 g de tert-butoxycarbonylarnino-3 hydroxy-2 phenyl-3 propionate- (2R3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5(5,20 hydroxy-1 {[(methyl-4 piperazinyI)-3 
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propyl] carbamoyloxy}-7p oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-10p taxene-11 
y\e-3a sous forme d'une meringue blanche. 

Le tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) 
d'acetoxy-4 benzoyioxy-2a epoxy-5p,20 hydroxy- 1 {[(methyi-4 piperazinyl)-3 
5 propyl] carbamoyloxy}-10(3 oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-7p taxene-11 
yle-13a est transforme en tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propio- 
nate- (2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 dihydroxy-l,7p {[(methyl-4 
piperazinyl)-3 propyl] carbamoyloxy}-10P oxo-9 taxene-11 yle-13cc par action du 
zinc dans un melange de methanol et d'acide acetique comme decrit a I'exemple 2 
10 pour le tert-butoxycarbony lamino- 3 hydroxy-2 phenyl-3 propionate-(2R,3S) d'ace- 
toxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 [ (dimethyl amino-3 propyl) 
carbamoyloxyMop oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-7p taxene-11 yle- 
13a. 

Le prod nit ainsi obtenu possede les caracteristiques suivantes : 
15 N - spectre de RMN (400 MHz ; CDCI3) 

^6 (ppm) : 1,18 (s, 3H : -CH3 16 ou 17) ; 1,27 (s t 3H : -CH3 16 ou 17) ; 1,33 (s, 9H : 

-C(CH 3 ) 3 ) : 1.7 (s, 3H : -CH3 19) ; 1,6 a 1,95 [mt, 3H : -OCONHCH 2 CH 2 CH 2 N= 

et -(CH)~H 6] ; 1,88 (s, 3H : -CH3 18) . ; 2,2 a 2,7 [mt, 13H : 

-CH2N(CH 2 CH2>2NCH 3 , -CH2- 14 et -(CH)- H 6] ; 2,29 (s, 3H : =NCH 3 ) ; 2,4 (s, 

20 3H : -COCH3) ; 3.2 a 3,45 (mt, 2H : -OCONHCH2CH 2 CH 2 N=) ; 3,8 (d, 1H, J = 7 : 

-H 3) ; 4,18 et 4,31 (2d, 1H chacun, J = 8 : -CH 2 - 20) ; 4,44 (dd, 1H, J = 11 et 7 : -H 

7) ; 4,63 (mf, 1H : -H 2) ; 4,97 (d large, 1H, J = 10 : -H 5) ; 5,27 (d large, 1H, J = 
9,5 : -H 3') ; 5,4 [d, 1H, J = 9,5 : -NHCOOC(CH 3 ) 3 ] ; 5,67 (d, 1H, J = 7 : -H 2) ; 
6,20 (s, 1H : -fl 10) ; 6,25 (mt, 1H : -H 13) ; 7,0 (mf, 1H : -NHCH 2 CH 2 CH 2 N=) ; 
25 7,25 a 7,45 (mt, 5H : -C^s 3') ; 7,51 [t, 2H, J = 8 : -OCOC 6 H 5 (-H 3 et -fl 5)] ; 7,62 
[t, 1H, J = 8 : -OCOC 6 H 5 (-H 4)] ; 8,13 [d, 2H, J = 8 : -OCOC 6 H 5 (-H 2 et -H 6)]. 

A une solution de 5 mg de tert -butoxycarbony J amino- 3 hydroxy-2 phenyl-3 
propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p^0 dihydroxy-l,7p 
{[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy}-10p oxo-9 taxene-11 yle-13a 

30 obtenus precedemment, dans 0,1 cm3 d'une solution aqueuse 0,1N d'acide chlorhy- 
drique, on ajoute 0,2 cm3 d'eau distillee et lyophilise la solution obtenue. On obtient 
ainsi 5 mg de dichJorhydrate de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 aihydroxy-l,7p 
{[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy}-10p oxo-9 taxene-11 yle-13a 

35 dont les caracteristiques sont les suivantes : 
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- spectre de RMN (400 MHz ; D 2 0 + e CD3COOD) 

5 (ppm) : 0,88 (s, 3H : -CH3 16 ou 17) ; 0,93 (s, 3H : -CH 3 16 ou 17) ; 1.09 (s, 9H : 
-C(CH 3 )3) ; 1.4 (s. 3H : -CH 3 19) : W a 1.9 (mt, 5H : -OCONHCH2CH2CH 2 N=, 
-CE2r 14 et -{CH)-H 6) ; 1.66 (s, 3H : -CH 3 18) ; 2,09 (s, 3H : -COCH3) ; 2,32 (mt, 

5 1H : -(CH)-H 6) ; 2,81 (s, 3H : -NCH3) ; 2,9 a 3,2 et 3.4 a 3,55 (2 mt respectivement 
4H et 9H : ^COhmCH 2 CH2CH2N(CH 2 CH2)2NCH3 et -H 3) ; 4.01 (mt, 3H : 
-CH2- 20 et -H 7) ; 4,36 (d, 1H, J = 6,6 Hz : -H 2') ; 4.6 a 4,8 (-H 3' : signal annule 
par la presaturation du signal du solvant) ; 4,84 (d large, 1H, J = 9 : -fl 5) : 5,34 (d, 
1H. J = 7 : -H 2) ; 5,82 (t, 1H, J = 9 : -H 13) ; 6,01 (s, 1H : -H 10) ; 7.03 [t. 1H. J = 

10 8 : -Cglfe 3' (-H 4)] ; 7,13 [d. 2H, J = 8 : -C^s 3' (-H 2 et -H 6)] ; 7,2 [t, 2H, J = 8 : 
-C6H5 3' (-H 3 et -H 5)] ; 7,38 [t, 2H, J = 8 : -OCOC^t-HJ et -H 5)] ; 7.51 It, 1H, 
J = 8 : -OCOCgHs (-H 4)] ; 7.8 [d. 2H.J = 8 : -OCOC 6 H 5 (-H 2 et -H 6)]. 

Le tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 {[(methyM piperazinyl)-3 pro- 

15 pyl] carbamoyloxy}-7p oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-10(3 taxene-11 
y le-13a est transforme en tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propio- 
nate- (2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 dihydroxy-l,10|5 {[(methyl-4 
piperazinyl)-3 propyl] carbamoyloxy}-7(3 oxo-9 taxene-11 yle-13a par action du zinc 
dans un melange de methanol et d'acide acetique comme decrit a l'exemple 2 pour le 

20 tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R3S) tTacetoxy-4 
benzoyloxy-2a epoxy-5(3^0 hydroxy-1 [(dimethylamino-3 propyl) carbamoyloxy]- 
10p oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-7p taxene-11 yle-13cc 
Le produit ainsi obtenu possede les caracteristiques suivantes : 

- pouvoir rotatoire : [a]20 D = -14° (c = 0,41 ; methanol) 
25 - spectre de RMN (400 MHz ; CDCI3) 

6 (ppm) : 1,13 (s, 3H : -CH 3 16 ou 17) ; 1,24 (s, 3H : -CH3 16 ou 17) ; 1.37 (s. 9H : 
-C(CH 3 ) 3 ) ; 1.6 a 2,0 [mt. 3H : -OCONHCH 2 CH2CH 2 N= et -(CH)-H 61 ; 1.84 (s. 
3H : -CH3 19) ; 1.92 (s, 3H : -CH3 18) ; 2,3 (d. 2H. J = 8,5 : -Ofr 14) ; 2,38 (s, 
6H : =NCH 3 et -COCH3) ; 2,3 a 2,8 [mt, 11H : -CU2^CE 2 Ca2>2^3 « -< CH >- 

30 H 6] ; 3,14 et 33 (2 mt, 1H chacun : -OCONHCH2CH 2 CH 2 N=) : 4.01 (d, 1H, J = 7 : 
-H 3) ; 4,21 et 4.33 (2d. 1H chacun, J = 9 : -CH2- 20) ; 4,63 (s large. 1H : -H 2') ; 
4 94 (d large. 1H, J = 10 : -H 5) ; 5,27 (d large. 1H, J = 9J5 : -H 3') ; 5,38 (dd, 1H. J = 
li et 7 : -H 7) ; 5,44 [d, 1H, J = 9,5 : -NHCOOC(CH 3 ) 3 ] ; 5,51 (s, 1H : -H 10) ; 5.68 
(d, 1H, J = 7 : -H 2) ; 6,09 (mf, 1H : -NHCH 2 CH2CH 2 N=) ; 6,21 (t large, 1H, J = 

35 8,5 : -H 13) ; 7,25 a 7.45 (mt. 5H : -CfiHs 3') ; 7.50 [t, 2H, J = 8 : -OCOC 6 H 5 (-ii 3 
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et -H 5)] ; 7,62 [t, 1H, J =8 : -OCOC^-H 4)] ; 8,10 [d, 2H,J = 8: -OCOC 6 H 5 (-H 
2et-fl6)]. 

A une solution de 5 mg de tert-butoxyc?rbonylamino-3 hydroxy-2 phenyl -3 
propionate-(2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 dihydroxy-l,10|3 
5 {[(methyl -4 piperazinyl)-3 propyl] carbamoyloxy}-7|3 oxo-9 taxene-11 yle-13a 
precedemment obtenus, dans 0,1 cm3 d'une solution aqueuse 0.1N d'acide chlorhy- 
drique on ajoute 0,3 cm3 d'eau distillee et lyophilise la solution obtenue. On obtient 
ainsi 5 mg de dichlorhydrate de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R,3S) d'acetoxy-4 ben2oyloxy-2a epoxy-5(3^0 dihydroxy- 1,10(3 
10 {[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy}-7p oxo-9 taxene-11 yle-13a dont 

les caracteristiques sont les suivantes : 

- spectre de RMN (400 MH2 ; D2O + e CD3COOD) 

6 (ppm) : 0,82 (s, 3H : -CH3 16 ou 17) ; 0,92 (s, 3H : -CH3 16 ou 17) ; 1,1 (s, 9H : 
-C(CH 3 ) 3 ) ; 1,4 a 1,8 (mt, 5H : -OCONHCH 2 CH2CH 2 N=, -CH2- M et -(CH)-H 6) ; 

15 1,48 <s, 3H : -CH 3 19) ; 1,6 (s, 3H : -CH 3 18) ; 2,1 (s, 3H, -COCH 3 ) ; 2,28 (mt, 1H : 
-(CH)-H 6) ; 2,78 (s, 3H : -NCH 3 ) ; 2,8 a 3,1 et 3,42 (mt et mf , respectivement 4H et 
8H : -OCONHCH2CH 2 CH2N(CIl2CIi2)2NCH 3 ) ; 3,57 (d, 1H, J = 7 : -fl 3) ; 4,01 
et 4,1 (2d t 1H chacun, J = 8 : -CH2" 20 et -H 7) ; 4,3 a 4,4 (-H 2' : signal masque par 
la bande du solvant) ; 4,73 (d, 1H, J = 7 : -H 3') ; 4,85 (d large, 1H, J = 9 : -H 5) ; 

20 5,02 (mt, 1H :-fl7); 5,24 (s, 1H : -H 10) ; 5,32 (d, 1H, J = 7 : -H 2) ; 5,82 (t, 1H, 
J = 9 : -H 13) ; 7,02 [t, 1H, J = 8 : -CfcHs 3* (-H 4)] ; 7,12 [d, 2H, J = 8 : -CfcHs 3* 
(~H 2 et -H 6)] ; 7,22 [t, 2H, J = 8 : -C^ 5 3' (-H 3 et -H 5)] ; 7,41 [t, 2H, J = 8 : 
-OCOC 6 H 5 (-H 3 et -H 5)] ; 7,52 [t, 1H, J = 8 -OCOC 6 H 5 (-H 4)] ; 7,8 [d, 2H, J = 
8:-OCOC 6 H 5 (-H2et-H6)]. 

25 EXEMFLE4 

En operant d'une maniere analogue a celle decrite a l'exemple 2, mais a 
partir de 6,95 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- 
(2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5(J,20 hydroxy-1 oxo-9 bis-(trichloro- 
2,2,2 ethoxy) carbonyloxy-7p,10|3 taxene-11 yle-13a et de 0,88 cm3 de morpho- 

30 lino-3 propylamine, on obtient apres purification par chromatographie liquide haute 
performance avec comme phase mobile le melange methanol- (propanoI-2)-hexane 
(20-5-75 en volumes) : 

- 1,53 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) 
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d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 [(morpholino-3 propyl) carba- 
moyloxyMOp oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-7p taxene-11 yle-13a sous 
forme d'une meringue blanche, 

-1,35 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R3S) 
5 d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 [(morpholino-3 propyl) carba- 
moyloxy]-7p oxo-9 (trichloro-2,2,2 ethoxy) carbonyloxy-lOp taxene-11 yle-13a sous 
forme d'une meringue blanche. 

Le tert-butoxycarbonylarriino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 [(morpholino-3 propyl) carba- 

10 moyloxy]-10p oxo-9 (trichloro-2,2,2 ethoxy) carbony!oxy-7p taxene-11 yle-13a est 
transforme en tert-butoxycarbonylaniino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) 
d'acetoxy^ benzoyloxy-2a epoxy-5p,20 dihydroxy- 1,7(3 [(morpholino-3 propyl) 
carbamoyloxy]-10p oxo-9 taxene-11 yle-13a par action du zinc dans un melange de 
methanol et decide acetique comme decrit a 1'exemple 2 pour Ie tert-butoxycarbonyl- 

15 arnino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy- 
5p^0 hydroxy-1 [(dimemyIarnino-3 propyl) carbamoyloxy]-10p oxo-9 (trichloro- 
2,2,2 ethoxy) carbonyloxy-7p taxene-1 1 yle-13a. 

Le produit ainsi obtenu possede les caracteristiques suivantes : 
- spectre de RMN (400 MHz ; CDCI3) 

20 6 (ppm) : 1,15 (s, 3H : -CH 3 16 ou 17) ; 1,28 (s, 3H : -CH3 16 ou 17) ; 1,35 (s, 9H : 
-C(CH3) 3 ) ; 1,68 (s, 3H : -CH 3 19) ; 1,65 a 1,9 (mt, 2H : 
-OCONHCH 2 CH 2 CH 2 N=) ; 1,88 (s, 3H : -CH3 18) ; 1,9 (mt, 1H : -(CH)- H 6) ; 
2,28 (mt, 2H : -CH 2 - . M) ; 2,4 (s, 3H : -COCH3) ; 2,45 a 2,75 [mt, 7H : - 
CH2N(CH2CH 2 )20 et -(CH)- H 6] ; 3,28 et 3.42 (2 mt, 1H chactm : 

25 -OCONHCH 2 CH 2 CH 2 N=) ; 3,8 [mt, 5H : -CH 2 N(CH 2 CH2)20 et -H 3] ; 4,18 et 
4,31 (2d, 1H chactm, J = 83 : -CH2- 20) ; 4,44 (dd, 1H. J = 11 et 7 : -H 7) ; 4,63 (s 

large, 1H : -H 2') ; 4,98 (d large, 1H, J = 10 : -H 5) ; 5,27 (d large, 1H, J = 9 : -H 3') ; 
5,41 [d, 1H, J = 9 : -NHCOOC(CH 3 )3] ; 5,67 (d, 1H, J = 7 : -H 2) ; 6,21 (s, 1H : -H 
10) ; 6,25 (mt, 1H : -H 13) ; 6,58 (t large. 1H, J = 5 : -NHCH 2 CH2CH 2 N=) ; 7,25 a 

30 7,45 (mt, 5H : -C^S 3') ; 7,52 [t, 2H, J = 8 : -OCOC 6 H 5 (-H 3 et -H 5)] ; 7,62 [t. 
1H, J = 8 : -OCOC 6 H 5 (-H 4)] ; 8,12 [d, 2H,J = 8 : -OCOC 6 H 5 (-H 2 et -H 6)]. 

Le tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate -(2R3S) 
d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 [(morpholino-3 propyl) carba- 
moyloxy]-7p oxo-9 (trichJon>2,2,2 ethoxy) carbonyloxy-10p taxene-11 yle-13a est 

35 transforme en tert-butyoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- (2R,3S) 
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d'acetoxy-4 benzoyloxy-2a epoxy-5[3,20 dihydroxy-l,10p [(morpholino-3 propyl) 
carbamoy]oxy]-7p oxo9 taxene-11 yle-13a par action du zinc dans un melange de 
methanol et d'acide acetique comme decrit a Texemple 2 pour le tert-butoxycarbonyl- 
amino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy- 
5 5p,20 hydroxy- 1 [(dimethylamino-3 propyl) carbamoyloxy]-10p oxo-9 (trichloro- 
2,2,2 ethoxy) carbonyloxy-7|3 taxene-11 yle-l3a. 

Le produit ainsi obtenu possede les caracteristiques suivantes : 
- spectre de RMN (400 MHz ; CDCI3) 

6 (ppm) : 1,11 (s, 3H : -CH3 16 ou 17) ; 1,24 (s, 3H : -CH3 16 ou 17) ; 1,37 (s, 9H : 
10 -C(CH3>3) ; 1,6 a 1,9 (mt f 2H : -OCONHCH 2 CH 2 CH 2 N=) ; 1,81 (s,'3H : -CH3 19) ; 
1,93 (s, 3H : -CH3 18) ; 1,93 (mt, 1H : -(CH)-H 6) ; 2,3 (d. 2H, J = 8 : -CH2- 14) ; 
2,4 (s, 3H : -COCH3) ; 2,4 a 2,7 [mt. 7H : -ClfcWClfeCH^O et -(CH)-fl 6] ; 3,12 
et 3,31 (2 mt, 1H chacun : -OCONHCH 2 CH 2 CH 2 N=) ; 3,5 (mf, 1H : -OH 20 ; 3,8 
[mf, 4H : -CH^CH^lfeO] ; 4.0 (d, 1H, J = 7 : -H 3) ; 4,2 et 4,33 (2d, 1H chacun, 
15 J = 8,5 : -CH 2 - 20) ; 4,64 (mf , 1H : -H 2') ; 4,94 (d large, 1H, J = 9,5 : -H 5) ; 5,28 (d 

large, 1H, J = 9 : -H 3') ; 5,38 (dd, 1H, J = 10 et 7 : -H 7) ; 5,45 [d large, 1H, J = 9 : 
-NHCOOC(CH 3 ) 3 ] ; 5,51 (s, 1H : -H 10) ; 5,68 (d, 1H, J = 7 : -H 2) ; 5,8 (t, 1H, J = 
5 : -NHCH 2 CH 2 CH 2 N=) ; 6,21 (t, 1H, J = 8 : -H 13) ; 7,25 a 7,45 (mt, 5H : -CsHs 
3') ; 7,51 [t, 2H, J = 8 : -OCOC 6 H 5 (-H 3 et -H 5)] ; 7,62 [t, 1H, J = 8 : -OCOC 6 H 5 
20 (-H 4)] ; 8,12 [d, 2H, J = 8 : -OCOC 6 H 5 (-H 2 et -H 6)1 

EXEMPLE5 

A tine solution de 0,29 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5(320 hydroxy- 1 oxo-9 bis- 
(trichlorcK2,2,2 ethoxy) carbonyloxy-7(3,10p taxene-11 yle-13a dans 100 cm3 d'ace- 

25 tonitrile, maintenue sous atmosphere d'argon, on ajoute 0,31 cm3 de dimethylamino- 
3 propylamine. Le milieu reactionnel est chauffe sous agitation pendant 3 heures a 
une temperature voisine de 60°C puis refroidi a une temperature voisine de 20°C et 
concentre a sec sous pression reduite (2,7 kPa) a 40°C. On obtient 032 g d'une 
meringue blanche que Ton purifie par chromatographie sur 30 g d'alumine, (0,12- 

30 0,15 mm) contenus dans une colonne de 1,5 cm de diametre [eluant : 
dichloromethane- methanol (95-5 en volumes)] en recueillant des fractions de 10 cm3. 
Les tractions 7 a 15 sont reunies et concentrees a sec sous pression reduite (2,7 kPa) a 
une temperature voisine de 40°C. On obtient ainsi 0,12 g de tert- 
butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) d'acetoxy-4 

35 benzoyloxy-2a epoxy-5|3,20 hydroxy- 1 bis-[ (dimethylamino-3 propyl) 
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carbarnoyloxy]-7p,10(3 oxo-9 taxene-11 yle-13a sous forme d'une meringue blanche 
dont les caracterisrJques sont Ies suivantes : 

- pouvoir rotatoire : [a] 20 D = -26° (c = 0,75 ; methanol) 

- spectre de RMN (400 MHz ; CDCI3) 

5 6 (ppm) : 1,17 (s, 3H : -CH 3 16 ou 17) ; 1.20 (s, 3H : -CH 3 16 ou 17) ; 1.36 (s, 9H : 
C(CH 3 ) 3 ) ; 1.6 a 1,8 [art, 4H : -NHCH 2 C H2 CH 2 N ( CH 3>2] > 1.78 (s. 3H : -CH3 
19) ; 1,83 (rot, 1H : -(CH)-H 6) ; 1,96 (s, 3H : -CH3 18) ; 2,26 Is, 6H : -N(CH 3 )2] ; 
2,36 (s, 3H : -COCH^ ; 2.2 a 2,6 [mt, 6H : -CH2* 14 et -OfcNtCH^ ; 2.66 (mt. 
1H : -(CH)-H 6) ; 3.24 [mt, 4H : -NHCH2CH2CH2N.(CH 3 )2] ; 3,92 (d. 1H. J = 7 : 
10 -H 3) ; 4,16 et 43 (2d. 1H chacun, J - 8 : -CH2- 20) ; 4,62 (s large. 1H : -H 20 ; 4,93 

(d, 1H, J = 9 : -H 5) ; 5.27 (mt. 1H : -fl 3') ; 5.4 (mt. 1H : -H 7 ) ; 5.48 et 5.76 [2 mt. 
1H chacun : -NHCH 2 CH 2 CH 2 N (CH^ : 5,55 [d large. 1H : -NHCOOC(CH 3 )3] ; 

5,64 (d. 1H. J = 7 : -H 2) ; 6.16 (t large. 1H.J = 9 : -H 13) ; 6.32 (s. 1H : -H 10) ; 7,3 
a 7,5 (mt. 5H : -C&s 3') ; 7,5 [t. 2H. J = 7,5 : -OCOC^s (-H 3 et -H 5)] ; 7,61 [t. 

15 1H. J = 7,5 : -OCOC6H 5 (-H 4)] ; 8.1 [d. 2H, 3 = 7J5: -OCOC^-E 2 et -H 6)]. 

A une solution de 10,6 mg de tert-butoxycarbonylamino-3 hydroxy-2 
phenyl-3 propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5(3,20 hydroxy-1 bis- 
[(dirnethylamino-3 propyl) carbamoyloxy]-7(3,10(3 oxo-9 taxene-11 yle-13a prece- 
demment obtenus, dans 0,2 cm3 d'une solution aqueuse 0.1N d'acide chlorhydrique, 

20 on ajoute 0,4 cm3 d'eau distillee et lyophflise la solution obtenue. On obtient ainsi 
10 mg de dichlorhydrate de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 
propionate-(2R r 3S) d'acetoxy-4 benzoyloxy-2a epoxy-5|3^0 hydroxy-1 bis- 
[(dimemylamino-3 propyl) carbamoyloxy]-7p,10p oxo-9 taxene-11 yle-13a dont les 

caracteristiques sont les suivantes : 
25 - spectre de RMN (400 MHz ; D20/CH 3 COOD 90A0 en volumes) 

5 (ppm) : 0,85 (s, 3H : -CH3 16 ou 17) ; 0.9 (s. 3H : -CH 3 16 ou 17) ; 1.10 (bs, 9H : 

-C(CH 3 ) 3 ) ; 1,5 (s, 3H : -CH 3 19) ; 1,6 a 1,8 [m. 10H : -CH 3 18. 

-NHCH 2 Qi2CH2N(CH 3 )2. -CH 2 - I 4 . -(CH)-H 6] ; 2.10 (s, 3H : -COCH 3 ) ; 2,3 (m. 

1H : -(CH)- H 6) ; 2,65 [2s. 6H chacun : -NiCHjd ; 2.8 a 3,1 [vbm, 8H : 
30 -CH2N(CH 3 ) 2 . -NHCH2CH 2 CH 2 N(CH 3 ) 2 ] ; 3.6 (bd, 1H : -H 3) ; 4 et 4,15 (2d. AB, 

2H : -CH2- 20) ; 4,40 (bd. 1H 1 -3 2') ; 4,70 (vbs, 1H : -H 3') ; 4,90 (bd. 1H : -H 5) : 

5.10 (bdd. 1H : -H 7) ; 5,35 (bd, 1H : -H 2) ; 5.8 (bt, 1H : -H 13) ; 6,05 (s. 1H : -H 
10) ; 7,0 a 7,25 (mt, 5H : -C^S 3') ; 7.4 [t. 2H. J = 7,5 : -OCOC 6 H 5 (-H 3 et -H 5)] ; 
7.5 [t. 1H. J = 7,5 : -OCOC 6 H 5 (-H 4)] ; 7,80 [d, 2H. J = 7,5 : -OCOC 6 H 5 (-H 2 et -fl 
35 6)]. 
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EXEMPLE 6 

En operant d'une maniere analogue a celle decrite a Texemple 5, rnais a 
partir de 1,18 g de tert-butoxycarbonyIamino-3 hydroxy-2 phenyl-3 propionate- 
(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy- 5(3,20 hydroxy- 1 oxo-9 bis-(trichloro- 
2,2,2 ethoxy) carbonyloxy-7p,10p taxene-11 yle-13a et de 1,6 g de (methyl-4 pipe- 
razinyl)-3 propylamine on obtient 1,1 g de tert-butoxycarbonylamino-3 hydroxy-2 
phenyl-3 propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 bis- 
{[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy} -7(3,1 0(3 oxo-9 taxene-11 yle-13a 
sous forme d'une meringue blanche dont les caracteristiques sont les suiv antes : 

- pouvoir rotatoire : [a] 20 D = -22,9° (c = 0,51 ; methanol) 

- spectre de RMN (400 MHz ; CDCI3) 

6 (ppm) : 1,24 (s, 3H : -CH3 16 ou 17) ; 1,28 (s, 3H : -CH3 16 ou 17 ) ; 1,4 (s, 9H : 
-C{CH3)3> *> 6 a 135 (mt, 4H : -OCONHCH 2 CH 2 CH 2 N=) ; 1,83 (s, 3H : -CH3 
19) ; 1.87 (ddd, 1H, J = 15, 11 et 2 : -(CH)-fl 6) ; 2,01 (s ( 3H : -CH3 18 ) ; 2,3 a 2,7 
[mt, 31H : -C^NtCfifeCH^NClk, -COCH3 * -dfr W : 2,7 (mt, 1H : -(CH)-H 
6) ; 3,15 et 3.45 (mt, 4H : -OCONHCH2CH 2 CH 2 N=) ; 4,0 (d, 1H. J = 7 : -H 3) ; 
4,21 et 4,32 (2d. 1H chacun, J = 8 : -CH2- 20) ; 4.66 (d, 1H, J = 2 : -H 2) ; 4,98 (d 

large, 1H, J = 9 : -H 5) ; 5,28 (mt, 1H : -H 3') ; 5,4 a 5,5 [mt, 2H : -H 7 et 
-NHCOOC(CH 3 ) 3 ] ; 5,7 (d, 1H, J = 7 : -H 2) ; 6,0 et 6,4 (2 mf, 1H chacun : 
-NHCH 2 CH 2 CH 2 N=) ; 6,21 (t, 1H, J = 9 : -H 13) ; 6.4 (s, 1H : -H 10) ; 7,3 a 7,5 
(mt, 5H : -C& 5 3') ; 7.51 [t, 2H, J = 7,5 : -OCOC 6 H 5 (-H 3 et -H 5)] ; 7,64 [t, 1H, 
J = 7,5 : -OCOC 6 H 5 (-H A)] ; 8.12 [d, 2H. J = 7,5 : -OCOC 6 H 5 (-H 2 et -H 6)]. 

Une solution de 0,35 g de tert-butoxycarbonylarnino-3 hydroxy-2 phenyl-3 
propionate- (2R.3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 bis- 
{[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy}-7p,10p oxo-9 taxene-11 yle-13a 
precedemment obtenus, dans 12 cm3 d'une solution aqueuse 0.1N d'acide chlorhy- 
drique est lyophilisee. On obtient ainsi 0,365 g de tetrachlorhydrate de tert-butoxy- 
carbonylamino-3 hydroxy-2 phenyl-3 propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a 
epoxy-5p,20 hydroxy-1 bis- {[(methyl-4 piperazinyl)-3 propyl] carbamoyloxy}- 
7(3,10p oxo-9 taxene-11 yle-13a dont les caracteristiques sont les suivantes : 

- pouvoir rotatoire : la] 2 ®j) = -22° (c = 0,41 ; methanol) 

- spectre de RMN (400 MHz ; D 2 0) 

6 (ppm) : 1,1 (s, 3H : -CH3 16 ou 17) ; 1,14 (s, 3H : -CH3 16 ou 17) ; 1,36 (s, 9H : 
-C(CH 3 ) 3 ) ; 1,72 et 1,92 (2s, 3H chacun : -CH3 18 et -CH3 19) ; 1,65 a 2,05 (mt, 
7H : -OCONHCH 2 CH 2 CH 2 N=, -CH 2 - 14 et -(CH)-H 6 ) ; 2,38 (s, 3H : -COCH3) ; 
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2,55 (mt, 1H : -(CH)-H 6) ; 2.92 et 2,94 (2s, 6H : -NCH 3 ) ; 3,0 a 3,7 (mt, 24H : 
.OCONHCH2CH 2 CH2N(CH2CH2)2NCH3) ; 3,79 (d. 1H, J = 7 : -H 3) ; 4,23 et 4,4 
(2d, 1H chacun, J = 9 : -C&2r 20) ; 4,67 (d, 1H, J = 7 : -H 2') ; 4,98 (mf, 1H : -H 3') ; 
5,16 (d large, 1H, J = 9 : -H 5) ; 5.33 (dd. 1H. J = 1 1 et 7 : -H 7) ; 5,58 (d, 1H, J = 7 : 
5 -H 2) ; 6,07 (t, 1H, J = 9 : -H 13) ; 6,28 (s, 1H : -H 10) ; 7,27 [t, 1H, J = 7,5 : -C^s 
3' (-H 4)] ; 7,38 [d, 2H, J = 7,5 : -C(Ji 5 3' (-H 2 et -H 6)] ; 7.48 [t, 2H, J = 7,5 : 
-C6H5 3' (-H 3 et -H 5)] ; 7,67 [t, 2H, J = 7,5 : -OCOC 6 H 5 (-H 3 et-H 5)] ; 7,78 [t, 
1H, J = 7,5 : -OCOC 6 H 5 (-H 4)] ; 8,18 [d, 2H, J = 7,5 : -OCOC 6 H 5 (-H 2 et -H 6)]. 

EXEMFLE7 

10 En operant d'une maniere analogue a celle decrite a l'exemple 5, mais a 

partir de 0,58 g de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- 
(2R.3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 oxo-9 bis-(trichloro- 
2,2,2 ethoxy) carbonyloxy-7p,10p taxene-11 yle-13a et de 0.73 cm3 de morpho- 
lino-3 propylamine, on obtient 0,4 g de tert-butoxycarbonylamino-3 hydroxy-2 

15 phenyl-3 propionate-(2R,3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p^0 hydroxy-1 bis- 
[(morpholino-3 propyl) carbamoyloxy-7p,10p oxo-9 taxene-11 yle-13a sous forme 
d'une meringue blanche dont les caracleristiques sont les suivantes : 

- pouvoir rotatoire : [a] 20 D = -24.7° (c = 0,52 ; methanol) 

- spectre de RMN (400 MHz ; CDCI3) 

20 5 (ppm) : 1,25 (s. 3H : -CH 3 16 ou 17) ; 1.28 (s, 3H : -CH3 16 ou 17) ; 1.41 (s. 9H : 
-C(CH3)3) : 1.6 a 1,85 (mt, 4H : -OCONHCH 2 CH2CH 2 N=) ; 1.81 (s, 3H : -CH 3 
19) ; 1,89 (ddd, 1H, J = 15, 11 et 2 : -(CH)-H 6) ; 2.0 (s, 3H : -CH 3 18) ; 2,36 (mt. 
2H : -CH2- 14) ; 2,36 (s, 3H : -COCH3) ; 2,4 a 2.6 [mt, 12H : -CH.2N(CH2)20l : 2 - 7 
(mt, 1H : -(CH)-H 6) ; 3,15 a 3,45 (mt, 4H : -OCONHCH 2 CH 2 CH 2 N=) ; 3,76 [mt, 
,25 8H : -CH 2 N(CH 2 CH 2 ) 2 0] : 3,98 (d. 1H, J = 7 : -H 3) ; 4^0 et 4,31 (2d. 1H chacun, 
J = 8 : -CH2- 20) ; 4.65 (d. 1H, J = 2 : -fl 2') ; 4,98 (d large. 1H. J = 10 : -H 5) ; 5.3 
(d large. 1H. J = 9 : -H 3') ; 5.4 [d. 1H. J = 9 : -NHCOOC(CH 3 ) 3 ] ; 5.45 (mt, 1H : -H 
7) ; 5.7 (d. 1H, J = 7 : -H 2) ; 5.6 a 6.2 (mf, 2H : -NHCH 2 CH 2 CH 2 N=) ; 6^2 (t. 1H, 
J = 9 : -H 13) ; 6.38 (s. 1H : -H 10) ; 7,3 a 7.5 (mt, 5H : -CfcHs 3') ; 7,51 [t. 2H. J = 

30 7J5 : -OCOC 6 H 5 (-H 3 et -H 5)1 : 7,62 [t, 1H, J = 15 : -OCOC 6 H 5 (-H 4)] ; 8.11 [d. 
2H. J = 75 ■■ -OCOC 6 H 5 (-H 2 et -H 6)]. 

A une solution de 11,5 mg de tert-butoxycarbonylamino-3 hydroxy-2 
phenyl-3 propionate-(2R3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy-1 bis- 
[morpholino-3 propyl) carbamoyloxy]-7p,10p oxo-9 taxene-11 yle-13a precedem- 
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ment obtenu, dans 0,2 cm3 d'une solution aqueuse 0.1N decide chlorhydrique, on 
ajoute 0,4 cm3 d'eau distil] ee et lyophiiise la solution obtenue. On obtient ainsi 12 mg 
de dichlorhydrate de tert-butoxycarbonylamino-3 hydroxy-2 phenyl-3 propionate- 
(2R.3S) d'acetoxy-4 benzoyloxy-2a epoxy-5p,20 hydroxy- 1 bis-[morpholino-3 
5 propyl) carbamoyloxy]-7p,lO0 oxo-9 taxene-11 yle-13a dont les caracteristiques sont 
les suivantes : 

- spectre de RMN (400 MHz ; D 2 0/CH 3 COOD : 90/10 en volumes) 

6 (ppm) : 0,85 (s, 3H : -CH 3 16 ou 17) ; 0,9 (s, 3H : -CH 3 16 ou 17) ; ,1,1 (s, 9H : 

-C(CH3)3> ; 1>5 <s, 3H : -CH 3 19 ) ; 1,6 a 1,8 (m, 10H : -CH 3 18, 

10 -OCONHCH2CH2CH 2 N=, -CH2- 14, -(CH)-H 6) ; 2,1 (s, 3H : -COCH 3 ) ; 2,3 (rn, 
1H : -(CH)-H 6) ; 2,8 a 3,10 (vbm, 12H : -^afeNCQfeCH^) ; 3,3 (bm, 4H : 
-OCONHCH2CH 2 CH 2 N=) ; 3,6 (bm, 4H : -CH^Cr^CH^O) ; 3,85 (bm, 4H : 
-CH2N(CH2CH2)20) ; 4 et 4,15 (bd, AB, 2H : -CH 2 - 20 ) ; 4,4 (bd, 1H : -H 2') ; 
4,75 (bs, 1H : -H 3') ; 4,9 (bd, 1H : -H 5) ; 5,1 (bdd, 1H : -H 7) ; 5,35 (bd, 1H : -H 

15 2) ; 5,8 (bt, 1H : -H 13) ; 6,04 (s, 1H : -H 10) ; 7,0 a 7,25 (m, 5H : -Celfe 3') ; 7,4 [t, 
2H, J = 7,5 : -OCOCeHs (-H 3 et -H 5)] ; 7,52 [ t> 1H, J = 7,5 : -0C0C 6 H 5 (-H 4)] ; 
. 7,8 [d, 2H, J = 7,5 : -0C0C 6 H 5 (-H 2 et -H 6)]. 

Les nouveaux produits de formule generate (la) presentent des activites 
biologiques parti culierement interessantes. 

20 Les nouveaux produits de formule generale (la) manifest ent une activite 

inhibitrice significative de la proliferation cellulaire anormale et possedent des pro- 
prietes therapeutiques permettant le traitement de maiades ayant des conditions 
pathologiques associees a une proliferation cellulaire anormale. Les conditions 
pathologiques incluent la proliferation cellulaire anormale de cellules malign es ou 

25 non malignes de clivers tissus et/ou organes comprenant, de maniere non limitative, 
les tissus muscul aires, osseux ou conjonctifs, la peau, le cerveau, les poumons, les 
organes sexuels, les systemes lymphatiques ou renaux. les cellules mammaires ou 
sanguines, le foie, Tappareil digestif, le pancreas et les glandes thyroides ou adre- 
nales. Ces conditions pathologiques peuvent inclure egalement le psoriasis, les 

30 tumeurs solides, les cancers de l'ovaire, du sein, du cerveau, de la prostate, du 
colon, de Testomac, du rein ou des testicules, le sarcome de Kaposi, le cholangio- 
carcinome, le choriocarcinome, le neuroblastome, la tumeur de Wilms, la maladie 
de Hodgkin, les melanomes, les myelomes multiples, les leucemies lymphocytaires 
chroniques, les lymphomes granulocytaires aigus ou chroniques. Les nouveaux 

35 produits selon 1'invention sont particulierement utiles pour le traitement du cancer 
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de 1'ovaire. Les produits selon Finvention peuvent etre utilises pour prevenir ou 
retarder l'apparition ou la reapparition des conditions pathologiques ou pour traiter 
ces conditions pathologiques. 

Les produits selon Invention peuvent etre adrainistres a un malade selon 
5 differentes formes adaptees a la voie d'administration choisie qui, de preference, est 
la voie parenterale. L'administration par voie parenterale comprend les administra- 
tions intraveineuse, intraperitoneale, intramusculaire ou sous-cutanee. Plus particu- 
lierement preferee est radministration intraperitoneale ou intraveineuse. 

La presente invention comprend egalement les compositions pharmaceu- 
10 tiques qui contiehnent au moins un produit de formule generate (la) en une quantite 
suffisante adaptee a 1'emploi en therapeutique humaine ou veterinaire. Les compo- 
sitions peuvent etre preparees selon les methodes habituelles en utilisant un ou plu- 
sieurs adjuvants, supports ou excipients pharmaceutiquement acceptables. Les 
supports convenables incluent les diluants, les milieux aqueux steriles et divers sol- 
15 vants non toxiques. De preference les compositions se presentent sous forme de 
solutions ou de suspensions aqueuses, de solutions injectables qui peuvent contenir 
des agents emus ifi ants, des colorants, des preservatifs ou des stabilisants. 

Le choix des adjuvants ou excipients peut etre determine par la solubilite 
et les proprietes chimiques du produit, le mode paniculier d'administration et les 
20 bonnes pratiques pharmaceutiques. 

Pour Tadniinistration parenterale, on utilise des solutions ou des suspen- 
sions steriles aqueuses ou non aqueuses. Pour la preparation de solutions ou de sus- 
pensions non aqueuses peuvent etre utilises des huiles vegetales naturelles telle que 
lliuile d'olive, lTniile de sesame ou Thuile de paraffine ou les esters organiques 

25 injectables tel que l'oleate d'ethyle. Les solutions steriles aqueuses peuvent etre 
constituees d'une solution d'un sel pharmaceutiquement acceptable en solution dans 
de 1'eau. Les solutions aqueuses conviennent pour radministration intraveineuse 
dans la mesure ou le pH est convenablement ajuste et ou Fisotonicite est realisee, 
par exemple, par une quantite suffisante de chlorure de sodium ou de glucose. La 

30 stereb'sation peut etre realisee par chauffage ou par tout autre moyen qui n'altere 
pas la composition. 

II est bien entendu que tons les produits entrant dans les compositions 
selon Tinvention doivent etre purs et non toxiques pour les quantites utilisees. 
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Les compositions peuvent contenir au moins 0,01 % de produit therapeuti- 
quement actif. La quantite de produit actif dans une composition est teUe qu'une 
posologie convenable puisse etre prescrite. De preference, les compositions sont 
preparees de telle facon qu'une dose unitaire contienne de 0,01 a 1000 mg environ 
5 de produit actif pour radministration par voie parenterale. 

Le traitement therapeutique pent etre effectue concuremment avec d'autres 
traitements therapeutiques incluant des medicaments antineoplastiques , des anti- 
corps monoclonaux, des therapies immunologiques ou des radiotherapies ou des 
modificateurs des reponses biologiques. Les modificateurs des reponses incluent, 

10 de maniere non limitative, les lymphokines et les cytokines telles que les inter] eu- 
kines, les interferons(a, p ou 6) et le TOR D'autres agents chimiotherapeutiques 
utiles dans le traitement des desordres dus a la proliferation anormale des cellules 
incluent, de maniere non limitative, les agents alkylants tels que les rhoutardes a 
l'azote comme la mechloretamine, le cyclophosphamide, le melphalan et le chlo- 

15 rambucil, des sulfonates d'alkyle comme le busulfan, les nitrosourees comme la 
carmustine, la lomusine, la semustine et la streptozocine, les triazenes comme la 
dacarbazine, les antimetabolites comme les analogues de Tacide folique tel que le 
methotrexate, les analogues de pyrimidine comme le fluorouracil et la cytarabine, 
des analogues de purines comme la mercaptopurine et la thioguanine, des produits 

20 naturels tels que les alcaloides de vinca comme la vinblastine, la vincristine et la 
vendesine, des epipodophyllotoxines comme l'etoposide et le teniposide, des anti- 
biotiques comme la dactinomycine, la daunorubicine, la doxorubicine, la bleomy- 
cine, la piicamycine et la mitomycins des enzymes comme la L- asparaginase, des 
agents divers comme les complexes de coordination du platine tel que le cisplatine, 

25 les urees substituees tel que rhydroxyuree, les derives de methylhydrazine comme 
la procarbazine, les suppresseurs adrenocoticoiques comme le mitotane et ramino- 
glutethymide, les hormones et les antagonists comme les adrenocorticosteroides 
comme la prednisone, les progestines comme le caproate d'hydroxyprogesterone, 
Tacetate de methoxyprogesterone et Tacetate de megestrol, les oestrogenes comme 

30 le diethylstilbestrol et rethynylestradiol, les antioestrogene comme le tamoxifene, 
les androgenes comme le propionate de testosterone et la fluoxymesterone. 

Les doses utilisees pour mettre en oeuvre les methodes selon 1'invention 
sont celles qui permettent un traitement prophylactique ou un maximum de reponse 
therapeutique- Les doses varient selon la forme d'administration, le produit particu- 

35 lier selectionne et les caracteristiques propres du sujet a trailer. En general, les 
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doses sont celles qui sont therapeutiquement efficaces pour le traitement des 
desordres dus a une proliferation cellulaire anormaie. Les produits selon Tinvention 
peuvent etre administres aussi souvent que necessaire pour obtenir 1'effet therapeu- 
tique desire. Certains malades peuvent repondre rapidement a des doses relative- 
5 ment fortes ou faibles puis avoir besoin de doses d'entretien faibles ou nulles. 
Generalement, de faibles doses seront utilisees au debut du traitement et, si neces- 
saire, des doses de plus en plus fortes seront administrees jusqu'a 1'obtention d'un 
effet optimum. Pour d'autres malades il pent etre necessaire d'administrer des doses 
d'entretien 1 a 8 fois par jour, de preference 1 a 4 fois/ selon les besoins physiolo- 
10 giques du malade considere. II est aussi possible que pour certains malades il soit 
necessaire de n'utiliser quHine a deux adrninistratioris journalieres. 

Chez rhomme, les doses sont generalement comprises entre 0,01 et 200 
mg/kg. Par voie mtraperitoneale, les doses seront en general comprises entre 0,1 et 
100 mg/kg et, de preference entre 0,5 et 50 mg/kg et , encore plus specifiquement 

15 entre 1 et 10 mg/kg. Par voie intraveineuse, les doses sont generalement comprises 
entre 0,1 et 50 mg/kg et, de preference entre 0,1 et 5 mg/kg et, encore plus specifi- 
quement entre 1 et 2 mg/kg. II est entendu que, pour choisir le dosage le plus 
approprie, devront etre pris en compte la voie d'administration, le poids du malade, 
son etat de sante general, son age et tous les facteurs qui peuvent influer sur l'effi- 

20 cacite du traitement 

L'exemple suivant illustre une composition selon rinventiom 
EXEMELE 

On dissout 40 mg du produit obtenu a Texemple 1 dans 1 cm3 d'Emulphor 
EL 620 et 1 cm3 d'ethanol puis la solution est diluee par addition de 18 cm3 de 
25 serum physiologique. 

La composition est admiiiistree par introduction dans une perfusion d'un 
solute physiologique pendant 1 heure. 
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REVENPICATIONS 
1 - Nouveaux derives d'analogues du taxol de formule generale : 




OCOC 6 H 5 

dans laquelle : 
5 Ar represente un radical aryle, 
R represente 

- un radical de formule generale : 

R 7 0- (II) 

dans laquelle R7 represente un radical alcoyle droit ou ramifie contenant 1 a 8 atomes 
10 de carbone, alcenyle contenant 2 a 8 atomes de car bone, alcynyle contenant 3 a 8 
atomes de carbone, cycloalcoyle contenant 3 a 6 atomes de carbone, cycloalcenyle 
contenant 4 a 6 atomes de carbone ou bicycloalcoyle contenant 7 a 10 atomes de car- 
bone, ces radicaux etant eventuellement substitues par un ou plusieurs substituants 
choisis parmi les atomes d'halogene et les radicaux hydroxy, alcoyloxy contenant 1 a 
15 4 atomes de carbone, dialcoylamino dont chaque partie alcoyle contient 1 a 4 atomes 
de carbone, piperidino, morpholino, piperazinyl-1 (eventuellement substitue en -4 par 
un radical alcoyle contenant 1 a 4 atomes de carbone ou par un radical phenylalcoyle 
dont la partie alcoyle contient 1 a 4 atomes de carbone), cycloalcoyle contenant 3 a 6 
atomes de carbone, cycloalcenyle contenant 4 a 6 atomes de carbone, phenyle, cyano, 
20 carboxy ou alcoyloxycarbonyle dont la partie alcoyle contient 1 a 4 atomes de 
carbone, 

- ou un radical phenyle eventuellement substitue par un ou plusieurs atomes ou radi- 
caux choisis parmi les atomes ^halogene et les radicaux alcoyles contenant 1 a 4 
atomes de carbone ou alcoyloxy contenant.! LA atomes de carbone* 

25 - ou un radical heterocyclyle azote sature ou non sature contenant 4 ou 6 chainoris et 
eventuellement substitue par un ou plusieurs radicaux alcoyles contenant 1 a 4 atomes 
de carbone, 
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etant entendu que les radicaux cycloalcoyles, cycioalcenyles ou bicycloalcoyles peu- 
vent etre eventuellement substitues par un ou plusieurs radicaux alcoyles contenant 1 
a 4 atomes de carbone, 

Rl et R2, identiques ou differents, representent un atome dliydrogene ou un radical 
5 de formule generate : 

R N 

NCO— OH) 

dans laquelle R3 et R4, identiques ou differents, representent un atome dliydrogene 
ou un radical alcoyle contenant 1 a 4 atomes de carbone en chalne droite ou ramifiee 
eventuellement substitue : 
10 a) par un radical hydroxy, carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 
1 a 4 atomes de carbone et est eventuellement substitute par un radical phenyle, 
b) par un radical de formule generate : 

N — (IV) 

H 

dans laquelle R5 et R^, identiques ou differents, representent un atome d^ydroge" 6 

15 ou un radical alcoyle contenant 1 a 4 atomes de carbone en chaine droite ou ramifiee, 
ou bien R5 et R5 forment ensemble avec Tatome d'azote auquel ils sont lies un hete- 

rocycle sature ou non sature a 5 ou 6 chatnons contenant eventuellement un second 
heteroatome choisi parmi les atomes d'azote (eventuellement substitue par un radical 
alcoyle contenant 1 a 4 atomes de carbone ou benzyle), d'oxygene ou de soufre, ou 
20 bien R3 et R4 forment ensemble avec l'atome d'azote auquel ils sont lies un hetero- 

cycle sature ou non sature a 5 ou 6 chainons contenant eventuellement un second 
heteroatome choisi parmi les atomes tfazote (eventuellement substitue par un radical 
alcoyle contenant 1 a 4 atomes de carbone ou benzyle), d'oxygene ou de soufre, 
etant entendu que Tun au moins des symbotes Rj ou R2 represente un radical de 

25 formule generate (II) ainsi que, lorsqu'ils existent, leurs sels d'addition avec les 

acides. 



2 - Precede de preparation des nouveaux derives selon la revendication 1 
caracterise en ce que Ton fait agir une amine de formule generate : 
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* 3 \ 

NH 



(V) 



dans laquelle R3 et R4 sont definis comme dans la revendication 1 sur uh derive du 
taxane de formule generale : 



a 3 ccH a ocoo 



OCOOCH 2 CCl 3 




(VI) 




R-CONH o 
OH 

y / h 

HO ■ >f OCOCH3 
OCOCgHg 

dans laquelle R et Ar sont definis comme dans la revendication 1, pour obtenir tin 
produit de formule generale : 



(VII) 



OCOC 6 H 5 

dans laqueUe R, Ar sont definis comme precedemment, Gj et G2 representent chacun 
un radical de formule generale (II) ou un groupement protecteur (CG3CH20CO-), 
10 etant entendu que Tun au moins des radicaux Gj et G2 represente un radical de 

formule generale (II), suivie, si necessaire, du remplacement du ou des groupements 
protecteurs (CCI3CH2OCO-) par un atome d'hydrogene. separe les produits de 

formule generale (I) de leur melange et isole le produit obtenu eventuellement sous 
forme de sel. 

15 3 - Precede selon la revendication 2 caracterise en ce que Ton fait reagir 

rarnine de formule generale (I) sur le derive du taxane de formule generale (III) en 
operant dans un solvant organique inerte tel qu'un hydrocarbure aliphatique halogene 
comme le chlorure de methylene a une temperature comprise entre 0°C et la tempe- 
rature d'ebullition du melange reactionnel. 
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4 - Precede selon la revendication 3 caracterise en ce que le remplacement 
du groupement protecteur trichloro-2,2,2 ethoxycarbonyle par un atome dTiydrogene 
est effectue au moyen de zinc dans I'aride acetique eventueU^ment en presence de 
methanol a une temperature comprise entre 30 et 80°C 

5 5 - Composition phannaceutique caracterisee en ce quelle contient une 

quantite suffisante d'un produit selon la revendication 1 en association avec un ou 
plusieurs diluants ou adjuvants pharmaceutiquement acceptable inertes ou pharma- 
cologiquement actifs. 
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LES CONTIENNENT 
(57)Ab«r»ct 
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an «ry| radical, R it i radical having the genenl formula 00: R 7 0-. wher- 
ein R; is an optionally substituted ajfcyl radical, alkcnyl, alVrynyl. cycloil- 
kyl, cycloalfcenyl, bicylcloaJV?!, phenyl or bcterocyclyl. R, and R 3 , which 
may be the same or different, arc a hydrogen atcoi or a radical having 
general formula (\\T) wherein Rj and R«. the lime or different. re pr -sent 
hydrogen o: aLVyl (optionally jubstitJicd by hyd-oxy.' carbory, allryloxy- 
carbonyl or a radical of formula (IV) wbe.-cin R ; and R*. the sirae or dif- 
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non saturated with 5 or 6 lints) or R, and R< fora a beicrocyde saturated or non >a.urated with 5 or 6 hnlta. The new pro- 
due:* of formula (I) have reciarVablt amitumoral and antileukemic properties. 
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ou hecerocydyle. Ri ct R 3 . idcr.tiques ou different*, rcprtienicm un aiome d'bydroccne ou un radical de formule generate 
(II!) dant laquell: R 3 et R 4 , ideniiques ou different?. represented hydrocene ou alcoyle (eventueUetnent sub&hiuc par 
hydroxy, carbory. alioylorycarbor.yic ou un radical dc forraul: (IV) d*n* laquelle ct K*. identifies (mi iliffcicrm. rcpte- 
ser.ien: hvdrogenc ou alcoyle ou formcn: ensemble un heterocyde satme ou hod lature i J 011 6 cfajinoni) ou bien K, rt K 4 
formen: un betcrocycle sarure ou non sarurc a 5 r 6 cbainons. Lei r.ouvtiux produiti de formule fl) prcr.cntent rfes proprie- 
ty aa::tumoralcj ct antileuccmiqucs rcmarquablrs. 




ONLY FOR INFORMATION 





Codes used to identify the PCT 


member 


States on the flyleaves 


of 


the brochures in 


which international 


applications made under the 


PCT 


a t~ TMihl i nhed . 








AT 


Au stria 




JP 


Japan 


AU 


Australia 




KP 


Democratic People's 


BB 


Barbados 






Republic of Korea 


BE 


Belgium 




KR 


Republic of Korea 


BF 


Burkina Fasso 




LI 


Liechtenstein 


BG 


Bulgaria 






t3 i_ -L. Jjall^a 


BJ 


Benin 




T TT 

Li U 


T uYoinhniirn 


BR 


Brazil 




MP 




CA 


Canada 






11 * i o ^— 4 ci o u X. 


CF 


Central African 


Republic 


ML 


Mali 


CG 


Congo 




MN 


Mnnool i a 

a iwii y w *■* 


CH 


Switzerland. 




MR 


Mauritania 


CI 


Ivory Coast 




"" MW 


Maiawi 


CM 


Cameroon 




nl 


Netherlands 


CS 


Czechoslovakia 




NO 


Norway 


DE 


Germany 




PL 


Poland 


DK 


Denmark 




RO 


Rumania 


ES 


Spain 




RU 


Russian Federation 


FI 


Finland 




SD 


Sudan 


FR 


France 




SE 


Sweden 


GA 


Gabon 




SN 


Senegal 


GB 


United Kingdom 




SU 


Soviet Union 


GN 


Guinea 




TD 


Chad 


GR 


Greece 




TG 


Togo 


' HU 


Hungary 




US 


United States of America 


IE 


Ireland 








IT 


Italy 









WO 93/02065 1 PCT/FR9 2 / 0 0 6 8 7 

NEW DERIVATIV ES WHICH ARE TAXOL ANALOGUES, 
THEIR PREPARATION AND COMPOSITIONS 
CONTAINING TH EM 
The prenent invention relates ~.o new 
derivatives which are taxol analogues of general 
formula : 




OCOC 6 H 5 , ■ 

to their preparation and to compositions containing 
them. 

In the general formula (I) , 

- Ar represents an aryl radical, 

- R represents 

- a radical of general formula: 

R 7 0- (ID 
in which R 7 represents a linear or branched alkyl 
radical containing 1 to 8 carbon atoms, an alkenyl 
radical containing 2 to 8 carbon atoms, an alkynyl 
radical containing 3 to 8 carbon atoms, a cycloalkyl 
radical containing 3 to 6 carbon atoms, a cycloalkenyl 
radical containing 4 to 6 carbon atoms or a bicyclo- 
alkyl radical containing 7 to 10 carbon atoms, these 
radicals being optionally substituted with one or more 
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subs ti tuents chosen from halogen atoms and hydroxyl 
radicals, alkyloxy radical3 containing 1 to 4 carbon 
atoms, dialkylamino radicals in which each alkyl 
portion contains 1 to 4 carbon atoms, piperidino or 
5 morpholino radicals, 1 -piperazinyl radicals (optionally 
substituted at the 4 -position with an alkyl radical 
containing 1 to 4 carbon atoms or with a phenylalkyl 
radical in which the alkyl portion contains 1 to 4 
carbon atoms) , cycloalkyl radicals containing 3 to 6 
10 carbon atoms, cycloalkenyl radicals containing 4 to 6 
carbon atoms, phenyl; cyano or carboxyl radicals or 
alkyloxycarbonyl radicals in which the alkyl portion 
contains 1 to 4 carbon atoms, 

- or a phenyl radical optionally substituted with one 
15 or more atoms or radicals chosen from halogen atoms and 

alkyl radicals containing 1 to 4 carbon atoms or 
alkyloxy radicals containing 1 to 4 carbon atoms, 

- or a saturated or unsaturated 4- or 6-membered 
nitrogenous heterocyclic radical optionally substituted 

20 with one or more alkyl radicals containing 1 to 4 
carbon atoms, 

on the understanding that the cycloalkyl, cycloalkenyl 
or bicycloalkyl radicals can be optionally substituted 
with one or more alkyl radicals containing 1 to 4 
25 carbon atoms, 

Rj and R 7 , which may be identical or different, 
represent a hydrogen atom or a radical of general 
f o nnu 1 a : 



\ (III) 
NGO — 

in which R 3 and R 4 , which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to 4 carbon atoms in a linear or branched 
chain, optionally substituted: 

a) with a hydroxyl or carboxyl radical or an alkyloxy- 
carbonyl radical in which the alkyl portion contains 1 
to 4 carbon atoms and is optionally substituted with a 
phenyl radical, 

b) with a radical of general formula: 

5 \ (IV) 
N — 

in which R 5 and R 5 , which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to 4 carbon atoms in a linear or branched 
chain, or alternatively R 5 and R 6 , together with the 
nitrogen atom to which they are linked, form a 
saturated or unsaturated 5- or 6-membered heterocycle 
optionally containing a second hetero atom chosen from 
nitrogen atoms (optionally substituted with an alkyl 
radical containing 1 to 4 carbon atoms or a benzyl 
radical), oxygen atoms or sulphur atoms, or 
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alternatively R, and R 4 , together with the nitrogen atom 
to which they are linked, form a saturated or 
unsaturated 5- or 6-membered heterocycle optionally 
containing a second hetero atom chosen from nitrogen 
5 atoms (optionally substituted with an alkyl radical 
containing 1 to 4 carbon atoms or a benzyl radical) , 
oxygen atoms or sulphur atoms, 

on the understanding that at least one of the symbols R, 
or R 2 represents a radical of general formula {III) . 
10 Preferably, Ar represents a phenyl or a- or 

0-naphthyl radical optionally substituted with one or 
more atoms or radicals chosen from halogen (fluorine,, 
chlorine,, bromine, iodine) atoms and alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkoxy, alkyl thio, aryloxy, 
15 arylthio, hydroxy!, hydroxyalkyl , mercapto, formyl, 

acyl, acylamino, arylamino, alkoxycarbonylamino , amino, 
alkylamino, dialkylamino , carboxyl , alkoxycarbony 1 , 
carbamoyl, dialkylcarbamoyl , cyano, nitro and 
trif luoromethyl radicals, on the understanding that the 
20 alkyl radicals and alkyl portions of the other radicals 
contain 1 to 4 carbon atoms, that the alkenyl and 
alkynyl radicals contain 3 to 8 carbon atoms and that 
the aryl radicals are phenyl or a- or 0-naphthyl 
radicals". 

25 More especially, Ar represents a phenyl 

radical optionally substituted with one or more 
identical or different atoms or radicals chosen from 
halogen atoms and alkyl, alkoxy, amino, alkylamino. 



dialkyl-amino, acylamino, alkoxycarbony lamino and 
trif luoro-methyl radicals. 

Still more especially, Ar represents a phenyl 
radical optionally substituted with a chlorine or 
fluorine atom, or with an alkyl (methyl) , 
alkoxy (methoxy) , dia Iky lamino (dime thy lamino ) , 
acylamino ( acetylamino) or alkoxycarbony lamino (tert- 
butoxycarbonylamino) radical. 

According to the present invention, the new 
derivatives which are taxol analogues of general 
formula (I), may be obtained by the action of an amine 
of general formula 



3 \ 

i 

/ 



(V) 



mi 



in which R> and R 4 are defined as above, on a taxane 
derivative of general formula: 



g 3 cch 2 ocoo 



R-CONH 




OCOC 5 H 5 



(VI) 



in which R and Ar are defined as above, to obtain the 
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product of general formula: 




(VII) 



6coc 6 h 5 



in which R and Ar are defined as above and G x and G 3 
each represent a radical of general formula (III) or a 
5 protective group (CCl jCH 3 OCO- ) , on the understanding 

that at least one of the radicals G x and G 2 represents a 
radical of general formula (III) , followed, if 
necesBaiy, by replacement of the protective group (s) 
(CCl 3 CH 2 OCO- ) by a hydrogen atom. 
10 In general, the action of the amine of 

general formula (V) on the taxane derivative of formula 
(VI) is carried out in an inert organic solvent such as 
a halogenated aliphatic hydrocarbon, e.g. methylene 
chloride, at a temperature between 0°C and the boiling 
15 point of the reaction mixture. In order to avoid attack 
at the 7-positibn, it is especially advantageous to 
work in methylene chloride ^t a temperature below 50 °C. 
By working at a temperature above 50°C, optionally in 
the presence of a sufficient excess of amine of general 
20 formula (V) , a mixture is formed of the products of 
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general formula (VII) in which one of the radicals G x or 
G 2 represents a radical of general formula (III) , or 
alternatively in which both radicals G 2 and G 3 each 
represent a radical of general formula (III). 
5 Replacement of the protective group 

represented by G l or G 2 is generally performed by 
treatment with zinc in acetic acid, optionally in the 
presence of methanol, at a temperature of between 3 0 
and 8 0 °C. 

10 The products of general formula (I) may be 

separated from their mixtures by preparative 
chromatography on suitable supports. 

The product of general formula (I) obtained 
by the process according to the invention may be 
15 purified by physical methods such aB crystallisation or 
chromatography cn a suitable support. 

The product of general formula (I) may be 
optionally converted to an addition salt with inorganic 
acids (hydrochloric, sulphuric, nitric, phosphoric 
20 acids) or organic acids (acetic," oxalic, maleic, 
fumaric acids) . 

The products of general formula (VI) nav be 
obtained according to the processes described in 
European Patents EP-0,253,738 and EP - 0 , 2 5 3 , 7 3 9 . 
25 The products of general formula *I), and 

especially those for wh:ch R represents a t-butoxy 
radical, possess noteworthy biological properties. 

In vitro, measurement of the biological 
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activity is performed on tubulin extracted from porcine 
brain by the method of M.L. Shelanski et al., Proc . 
Natl. Acad. Sci. USA , 70, 765-768 (1973). Study of the 
depolymerisation of microtubules to tubulin is 
performed according to the method of G. Chauviere 
et al., C.R. Acad. Sci., 293, Series II, 501-503- 
(1981). In this study, the products of general formula 
(I) were shown to be at least as active as taxol. 

In vivo, the products of general formula (I) 
were shown to be active in mice grafted with B16 
melanoma at doses of between 1 and .10 mg/kg 
administered intraperi toneally , as well as against 
other liquid or solid tumours. 

Moreover, the products of general fonrula (I) 
have better solubility in water than taxol or the 
taxane derivatives which form the subject of F-iropean 
Patent EP - 0 , 2 5 3 , 7 3 8 . 

The examples which follow illustrate the 

present invention. 
EXAMPLE 1 

365 mg of 4a-acetoxy- 2of-benzoyloxy- 50, 20- 
epoxy-i.»3-hydroxy-9-oxo-7/?,.10£-bia[.(2, 2 , 2 - trichloro- 
ethoxy)carbonyloxy] - 1 1 - taxen - 1 3a - y 1 (2R, 3S) -3-t-butoxy- 
carbonyl amino- 2 -hydroxy -3 - pheny lpr opiona t e , dissolved 
in 10 cm 1 of methylene chloride, are introduced into a 
round-bottomed *lasJc equipped with a magnetic stirrer 
and a condenser. 80 pi of 3 - dime thy laminop ropy 1 amine 
are added. The reaction mixture is heated to 40°C under 



an argon atmosphere for 4 hours. The solution is washed 
with twice 10 cm 3 of water. After drying and evaporation 
of the solvent, the residue obtained is purified by- 
preparative - layer chromatography on silica, eluting 
with a methylene chloride/me thanol (8:2 by volume) 
mixture. 250 mg of 4a - acetoxy- 2a-benzoyloxy- 50 , 20 - 
epoxy-i/3- hydroxy- 9-oxo-10/3- [ (3- 

dimethylaminopropyl) amino- carbonyloxy] -70-{2,2,2- 
trichloroethoxy) carbonyloxy- 11 - taxen- 13a-yl "(2R, 3S) - 3- 
t-butoxycarbonylamino- 2 -hydroxy- 3 -phj=;nylpropionate are 
thereby obtained, the structure of which product is 
confirmed by the proton nuclear magnetic resonance 
spectrum determined in deuterated chloroform, the 
chemical shifts being expressed in ppm and the coupling 
constants (J) in hertz: 

1.16 (b, 3H); 1.25 (s, 3H) ; 1-35 (s, 9H) ; 1.83 (s, 3H) ; 
1.93 (s, 3H) ; 2.26 (b, 6H) ; 2.38 (s, 3H) ; 3.25 (m, 2H) ; 
3.93 (d, J = 7 , 1H) ; 4ll6 and 4.33 {2d, J = 9, 2H) ; 
4.62 (s, broad, 1H) ; 4.73 and 4.99 (2d, J = 12, 2H) ; 
4.96 (d, J =9, 1H) ; 5.29 (d, J = 9, 1H) ; 5.47 (d, J = 
,9, 1H) ; 5.54 (m, 1H) ; 5.6 6 (d, J = 7, 1H) ; 6.19 (t, J = 
9, 1H) ; 6.29 (s, 1H) ; 7.37 (5H); 7.49, 7.62 and 8.09 
(5H) . 

130 mg of powdered zinc are added to a 
solution of 137 mg of the product obtained above in an 
acetic ac id/met hanol (1:1 by volume) mixture. The 
reaction mixture is stirred at 60°C for 1 hour. After 
filtration and concentration ;o dryness, the residue is 
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taken up with water and then extracted with ethyl 
acetate. After settling has taken place, followed by 
separation and drying, the organic phases are 
concentrated to dryness. The residue obtained is 
purified by preparative-layer chromatography on silica, 
eluting with a methylene chloride/me thanol {8:2 by 
volume) mixture. 73 mg of 4a-acetoxy- 2a-benzoyloxy- 
50, 20-epoxy-l£, 70- dihydroxy- 9 - oxo- 100- (3- 
dimethylaminopropyl) aminocarbonyloxy- 11 - taxen - 13ar-yl 
(2R,3S)-3-t -butoxycarbohy lamino - 2 - hydroxy - 3 -pheny 1 - 
propionate are thereby obtained, which product 
possesses the following characteristics: 

- ultraviolet spectrum (ethanol) : 

X max = 230 nm (e = 12,700) 
X max = 27 5 nm (c = 104 0) 

- infrared spectrum (in solution in methylene 
chloride): main characteristic absorption bands at 
3400, 2960 and 1729 cm' 1 

- proton nuclear magnetic resonance spectrum: 

1.18 (s, 3H) ; 1.23 (s, 3H) ; 1.33 (s, 9H) ; 1.66 (s, 3H) 
1.87 (s, 3H) ; 2.28 (s, 6H); 2.38 (s, 3H) ; 3.20 (m, 2H) 
3.78 (d, J = 7, 1H) ; 4.17 and 4.31 (2d, J = 8, 2H) ; 
4.43 (dd, J = 6 and 12, 1H) ; 4.62 {s, broad, 1H) ; 4.97 
(d, J = 9, 1H) ; 5.26 (d, J = S, 1H) ; 5.54 (d, J = 9 , 
1H); 5.66 (d, J = 7, 1H) ; 6.21 {m, 2H) ; 7.39 (5H>; 
7.51, 7.62 and 8 .11 (5H) 

- mass spectrum (FAB): 936 (KH* ) . 

0.780 cm 3 of 0 . 1M hydrochloric acid solution 



is added to a solution of the product obtained above in 
0.5 cm 3 of ethanol. The reaction mixture is concentrated 
to dryness and then lyophilised. 4ar- Ace toxy- 2a- 
benzoyloxy- 5j3, 2 0 - epoxy- 1/3 , 7/3-dihydroxy- 9-oxo- 10/3- (3- 
dime thylaminopropy 1 ) aminocarbonyloxy- 11 - taxen- 13a-yl 

(2R, 3S) -3 -t-butoxycarbonylamino-2 -hydroxy- 3 -phenyl- 
propionate . hydrochloride is thereby obtained, the 

characteristics of which product are as follows: 

- optical rotation [a]" = -29° (c = 0.4? ethanol) 

- proton nuclear magnetic resonance spectrum 
(CDCl 3 /CD 3 OD) : 

1.16 (s, 3H) ; 1.21 (s, 3H) ; 1.40 (s, 9H) ; 1.66 <s, 3H) ; 

1.93 (s, 3H) ; 2.38 (s, 3H) ; 2.83 (s, 6H) ; 3.16 (m, 2H) ; 

3.81 (d, J = 7, 1H) ; 4.23 and. 4.31 (2d, J = 8, 2H) ; 

4.38 (m, 1H) ; 4.58 (m, II?) ; 4.99 (d, J = 9, 1H) ; 5.16 
(s, 1H) ; 5.66 (d, J = 7, 1H) ; 6.16 (t, J = 9, 1H) ; 6.26 
(s, 1H) ; 7.37 (5H); 7.52, 7.70 and 8.09 (5H). 

EXAMPLE 2 

0.50 cm 3 of 3 -dime thy laminopropyl amine is 
added to a solution, maintained under an argon 
atmosphere, of 4.63 g of 4 - ace toxy - 2a-benzoyloxy - 5/3, 2 0 - 
epoxy- 1 -hydroxy- 9 -oxo- 7/3, 10/3-bis[(2,2,2- 

trichloroe thoxy ) carbonyloxy] - 11 - taxen - 13or-yl ( 2R, 3 S) - 3 - 
ter t -bu toxy carbonyl amino- 2 -hydroxy - 3 - pheny Iprop iona t e 
in 100 cm 1 of acetoni trile . The reaction medium is 
heated with stirring for 3 hours to a temperature in 
the region of 60°C, then cooled to a temperature in the 
region of 20°C and concentrated to dryness under 



reduced pressure (2.7 kPa) at 40°C. 5.3 g of a white 
porous solid are obtained, which product is purified by 
chromatography on ISO g of silica (0.063-0.2 mm) 
contained in a column 4 cm in diameter [eluent: 
dichloromethane/methanol (95:5 by volume)]., collecting 
100-cm 3 fractions. Fractions 1 to 10 are discarded and 
chromatography is then continued, eluting with a 
dichloromethane/methanol (80:20 by volume) mixture. 
Fractions 17 to 30 are pooled and concentrated to 
dryness under reduced pressure (2.7 k.Pa) at a 
temperature in the region of 40°C. 2.57 g of a mixture 
in the molar proportions 66:33 of the two substitution 
derivatives, with [( 3 - dimethyl - 

aminopropyDcarbamoyloxy] at the 10- and 7-positions, 
respectively, are thereby obtained. 

The above mixture is separated by high 
performance liquid chromatography on 400 g of support, 
the preparation of which is described below, contained 
in a column 25 cm in length and 6 cm in diameter with a 
hexane/ethanol (80:20:2.5 by volume) mixture as mobile 
phase at a flow rate of 45 cm'/minute. The following are 
obtained in successive order of elution: 

- 0.46 g of 4-acetoxy-2a-benzoyloxy-5^20-epoxy-l- 
hydroxy-70- [ ( 3 - dine thy laminoprcpy 1 ) carbamoy loxy] -9-oxo- 
100- (2 , 2 , 2- tri-chloroethoxy) carbonyloxy- 11 - taxen- 13a-yl 
( 2R , 3S) - 3 - ter t -butoxycarbonyl amino- 2 -h> droxy- 3 - 
phenylpropionate, in the form of a white porous Bolid, 

- 0.81 g of 4-acetoxy-2a-benzoyloxy-50, 20-epoxy-l- 



hydroxy - 100- [ ( 3 - dimethyl aminopropyl) carbamoyloxy] - 9 - 
oxo-70- {2,2, 2 - trichloroethoxy) carbony loxy- 11 - taxen- 13a- 
yl (2R, 3S) - 3 - ter t - but oxy car bony 1 amino - 2 -hydroxy- 3 - 
phenylpropionate , in the form of a white porous solid. 

The support may be prepared in the following 
manner: , 

In a 6-litre three-necked flask, 600 g of 
aminopropyl silica (100 A - 10 jun - NH 2 ; Macherey-Nagel ) 
are suspended in 2 litres of dime thy 1 formamide. 95 g of 
11 - (N- tert -butoxycarbonylamino) undecanoic anhydride are 
added and the reaction mixture is stirred for 18 hours 
at a temperature in the region of 20 °C. The silica is 
separated by filtrati ; on and washed successively with 
twice 1500 cm 3 of dichloromethane and then twice 
15 0 0 cm 3 of dimethyl- formamide . The silica thus washed 
is resuspended in 2 litres of dimethyl formamide , 95 g 
of 1 1 - (N- tert -butoxycarbonylamino) undecanoic anhydride 
are added and . the reaction mixture is then stirred for 
18 hours at a temperature in the region of 20°C. 

The silica is separated by filtration, washed 
successively with twice 600 cm 3 of dichloromethane, 
twice 600 cm 3 of te trahydrof uran , twice 600 cm 3 of 
methanol and twice 600 cm 3 of diethyl ether and then, 
dried under reduced pressure at a temperature in the 
region of 20°C. 610 g of silica referred to by the name 
"BOC-C^-C.-silica" are thereby obtained in the form of 
a white powder, the structure of which is confirmed by 
the infrared spectrum and the elemental analysis 
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(fcnrnd) of which is: C % = 8.8; H % = 1.7; N % = 1.2. 

In a 6-litre three-necked flask, 607 g of 
"BOC-C^-Cj-silica" silica are suspended in 2 litres of 
dichloromethune and 6 9 cm 3 of pyridine. 53 0 cm 3 of 
dimethyloctylchlorosilane are added dropwise and the 
reaction mixture is then stirred for 16 hours at a . 
temperature in the region of 20°C. The solid obtained 
is separated by filtration, washed successively with 
twice 1 litre of- dichloromethane, twice 1 litre of 
methanol, twice 1 litre of tetrahydrof uran, twice 
1 litre of dichloromethane and twice 1 litre of diethyl 
ether and then dried under reduced pressure at a 
temperature in the region of 20°C. 712 g of silica 
referred to by the name "BOC-C 11 -C 3 - silica-0- 
Si (CH 3 ) 2 (CH 2 ) 7 CH 3 M are thereby oLtained in the form of a 
white powder, the structure of which is confirmed by 
the infrared spectrum and the elemental analysis 
(found) of which is: C% = 12.1; H% = 2.4; N % = 1.0. 

In a 6-litre three-necked flask, 711 g of 
"BOC-C u -C 3 - silica-O-Si (CH 3 ) 2 ( CH 3 ) 7 CH 3 » silica are 
suspended in 2200 cm 3 of a solution containing 6 % by 
volume of trif luoroacetic acid in dichloromethane. The 
reaction mixture is stirred for 5 hours at a 
temperature in the region of 20°C. The silica is 
separated by filtration, washed successively with twice 
1 litre of dichloromethane, twice 1 litre of a 
dichloromethane/diisopropylethylamine (70:30 by volume) 
mixture, 1 litre of dichloromethane, twice 1 litre of 
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tetrahydrof uran, twice 1 litre of methanol and twice 
1 litre of diethyl ether and then dried under reduced 
pressure at a temperature in the region of 50°C. The 
silica thus washed and dried is resuspended in 2 litres 
5 of a solution containing 6 % by volume of 
tri f luoroacetic acid in dichlorome thane . 

The reaction mixture is stirred for 16 hours 
at a temperature in the region of 20°C. The silica is 
separated by filtration, washed successively with twice 
10 1.5 litres of dichlorome thane , twice 1 litre of a. 
dichloromethane/diisopropyl ethylamine (70:30 by 
volume) mixture, 1.5 litres of dichlbrme thane, twice 
2 litres of tetrahydrof uran, twice 2 litres of methanol 
and twice 2 litres of diethyl ether and then dried 
15 under reduced pressure at a temperature in the region 
of 50°C. 607 g of silica referred to by the name "C n - 
C 3 -silica-0-Si (CH 3 ) 2 (CH 2 ) 7 CH 3 " are thereby obtained in the 
form of a white powder, the structure of which is 
confirmed by the infrared spectrum and the elemental 
20 analysis (found) of which isC%=8.8;H%=1.7;N% 
= 1.3. 

In a 4-litre three-necked fl*sk, 400 g of 
"C„-C 3 -silica-6--Si (CH 3 ) 3 (CH 3 ) 7 CH, n silica are suspended 
in 1800 cm 3 of dime thy 1 fonnainide . 42 g of 3,5- 
25 dinitrobenzoyl - D-pheny Iglyc ine and 30 g of 2-ethoxy-l- 
ethoxycarbonyl - 1 , 2 - dihydroquinol ine are added and the 
reaction mixture is stirred for 16 hours at a 
temperature in the region of 20°C. The silica is 
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separated by filtration and washed successively with 
twice 1 litre of dichlorome thane, twice 1 litre of 
tetrahydrofuran, twice 1 litre of methanol and twice 1 
litre of diethyl ether. The silica thus washed is 
5 resuspended in 2 litres of dimethyl formamide, 30 g of 

2-ethoxy-l-ethoxycarbonyl-l, 2 -dihydroquinoline and 42 g 
of 3 , 5-dinitrobenzoyl-D-phenylglycine are added and the 
reaction mixture is then stirred for 5 hours at a 
temperature in the region of 20°C. The silica is 
10 separated by filtration, washed successively with twice 
1 litre of dimethylf ormamide, twice 1 litre of 
dichlorome thane, twice 1 litre of te trahydrof uran, 
twice 1 litre of methanol and twice 1 litre of diethyl 
ether and then dried, under reduced pressure at a 
15 temperature in the region of 140°C. 434 g of silica 
referred to by the name w DNB-D-Phg-C n -C 3 -silica-0- 
Si (CH 3 ) 2 ) 7 CIV are thereby obtained in the form of a 
white powder, the structure of which is confirmed by 
the infrared spectrum and the elemental analysis 
20 (found) of which is: C % = 12.3; H % = i.8, N % = 2.1. 

In a 4-litre three-necked flask, 434 g of 
"DNB-D-Phg-C^-Cj-silica-O-Si ( CH 3 ) 2 ( CH 2 ) 7 CH 3 " silica are 
suspended in 1 . 3 litres of dichloromethane , 100 cm 3 of 
dimethyloctylmethoxysilane are added and the reaction 
2 5 mixture is then stirred for 54 hours at a temperature 
in the region of 20°C. The silica is separated by 
filtration, washed successively with twice 1 litre of 
dichloromethane, twice 1 litre of methanol, twice 1 
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litre of tetrahydrofuran and twice 1 litre of 
dichloromethane and -then dried under reduced pressure 
at a temperature in the region of 140°C. 425 g of 
silica referred to by the name -reoctylated "DNB-D-Phg- 
C 11 -C 3 -ailica-0-Si(CH J ) l (CH J ),CH ) » are thereby obtained in 
the form of a white powder, the structure of which is 
confirmed by the infrared spectrum and the elemental 
analysis (found) of which is: C % = 12.7; H % = 1.9, 
N % = 2.0. 

In a 4-litre three-necked flask, 425 g of 
••reoctylated DNB-D-Phg-C u -C 2 -silica-0-Si (CH,) 3 (CH 2 ) 7 CH 3 » 
silica are suspended in 1.3 litres of dichloromethane. 
545 cm 5 of trimethylsilylimidazole are added dropwise 
• and the reaction mixture is stirred for 15 hours at a 
15 temperature in the region of 20°C. The solid obtained 
is separated by filtration, washed successively with 
twice 1 litre of tetrahydrofuran, twice 1 litre of 
methanol, twice 1 litre of acetone and twice 1 litre of 
dichloromethane and then dried under reduced pressure 
at a temperature in the region of 20°C. 431 g of silica 
referred to by the name DNB-D-Phg-C^-Cj-silica- [O- 
Si (CH,), (CH 3 ) 7 CH 5 ] " are thereby obtained in the form of a 
white powder, the structure of which is confirmed by 
the infrared spectrum and the elemental analysis 
(foxmd) of which is: C % = 13.7; H. % = 2.2; N % = 2.0. 

11 - (N-tert-Butoxycarbonylamino)undecanoic 
anhydride may be prepared in the following manner: 
a solution of 10.63 g of N, N-dicyclohexylcarbodiimide 
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in 120 cm 3 of ethyl acetate is added in the course of 10 
minutes to a solution, maintained at a temperature in 
the region of 5°C, of 30.1 g of ll-(N-tert- 
butoxycarbonylamino) undecanoic acid in 480 cm 1 of ethyl 
acetate. The reaction mixture is stirred for 1 hour at 
a temperature in the region of 5°C and then for 16 
hours at a temperature in the region of 20°C. The 
precipitate is separated by filtration and washed with 
30 cm 3 of ethyl acetate. The filtrate is concentrated 
under reduced pressure at 30 °C. The solid obtained is 
dried under vacuum at a temperature in the region of 
30°C. 31 g of 11- (N- tert-butoxycarbonyl amino) undecanoic 
anhydride, melting point 58°C, are thereby obtained. 

11- (N- ter t - Butoxycarbonyl amino) undecanoic 
acid may be prepared according to the method described 
by J.T. SPARROW, J. Org. Chem. , 41, 1350 (1976).. 

A solution of 104 mg of 4 - ace toxy - 2a - 
benzoyloxy -5/3, 20- epoxy-1 -hydroxy- 10/3- [ (3- 
dimethylaminopropyi ) carbamoyl - oxy] - 9 - oxo - 7/3- (2,2,2- 
trichloroethoxy) carbonyloxy- 11 - taxen- 13a-yl (2R, 3S) -3- 
tert-butoxycarbonylamino-2 -hydroxy- 3 -phenylpropiona te , 
obtained above, in a mixture of 8 cm 3 of methanol and 
8 cm 3 of acetic acid is heated with stirring and under 
an argon atmosphere to a temperature in the region of 
60°:, and then treated with 1.2 g of powdered zinc. The 
reaction mixture is then stirred for 1 hour 30 minutes 
at 60°C, thereafter cooled to a temperature in the 
region of 20°C and filtered through sintered glass 
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covered with Celite. The sintered glasa is washed with 
3 times 5 cm 3 of dichlorome thane end the filtrates are 
combined and then concentrated to dryness under reduced 
pressure (2.7 kPa) at a temperature in the region of 
40°C. 

The residue is treated with 5 cm 3 of water and 
5 cm* of ethyl acetate. The aqeuous phase is separated 
after settling has taken place and then re-extracted 
with 3 times 5 cm 3 of ethyl acetate. The organic phases 
are combined, dried over magnesium sulphate, filtered 
and then concentrated to dryness under reduced pressure 

(2.7 kPa) at 40°C. 19 mg of 4 - acetoxy- 2 or -benzoyl oxy- 

50, 20-epoxy-l,7/3-dihydroxy-10/3- [ (3- 

dimethylaminopropyl) carbamoyloxy] - 9 - oxo- 11 - taxen- 13o-yl 
( 2 R , 3 S ) -3-tert-bu toxy - car bonyl amino - 2 - hydroxy - 3 - 
phenylpropionate are obtained in the form of a white 
porous solid, the characteristics of which product are 
as follows: 

- NMR spectrum (400 MHz; CDCl 3 ) 

6 (ppm) : 1.3 0 (2s, 3H each; -CH 3 16 and 17); 1.3 8 
(s, 9H: -C(CH 3 ) 3 ); 1.70 (s, 3H: -CH, 18 or 19); 1.90 (s, 
3H: -CH 3 18 or 19); 1.90 [m, 2H : - NHCH 2 CH 2 CH 3 N { CH 3 ) ,] ; 2.2 
to 2.90 [m, 15H: - (CH 2 ) - 6, -CH 2 - 14, -CH 2 N(CH 3 ) 2 , 
-N(CH 3 ) 3 , -COCHJ ; 3.2 and 3.4 [2m, 2H: 

-NHCH 2 CH 2 CH 2 N(CH 3 ) 3 ] ; 3.8 (d, 1H: -H3); 4 2 and 4.34 (AB, 
2H: -CH 2 - 20); 4.45 (dd, 1H, J = 11 and 7: -H7); 4.66 

(bs, 1H: -H2'); 5.0 (bd, 1H, J = 9: -H5); 5.3 (bs, 1H; 

-H3'); 5.6 [bd, 1H: - NHCH 3 CH 2 CH 2 N (CH 3 ) 2 ] ; 5.68 (d, 1H, 



J = 7: -H2); 6.25 {m, 2H: -H13 and -H10) ; 6.4 [bs, 1H : 
-NHCOOC(CH 3 ) 3 ] ; 7.2 to 7.4 (mt, 5H : -C 6 H 5 3'); 7.5 [t, 2H, 
J = 7.5: -OCOC 6 H 5 (-H3 and -H5)]; 7.64 [t, 1H: -OCOC t H 5 
(-H4)]; 8.12 [d, 2H : -OCOC 6 H 5 ( -H2 and -H6) ] . 

A solution of 59 mg of 4 - acetoxy- 2ar- 
benzoyloxy- 5)3, 20-epoxy-l -hydroxy -7/3- [ (3 - 
dime thy laminopropyl) carbamoyl -oxy] -9-oxo-10/3- (2,2, 2- 
trichloroethoxy) carbonyloxy- 11 - taxen- 13a-yl (2R, 3S) -3- 
tert-butoxycarbonylamino- 2 -hydroxy- 3 -phenylpropionate , 
obtained above, in a mixture of 6 cm 3 of methanol and 
6 cm 3 of acetic acid is heated with stirring and under a 
nitrogen atmosphere to a temperature in the region of 
60°C, and then treated with 1.2 g of powdered zinc. The 
reaction mixture is then stirred for 1 hour 30 minutes 
at 60°C, - thereafter cooled, to a temperature in the 
region of 20°C and filtered through sintered glass 
covered with Celite. The sintered glass is washed with 
3 times 5 cm 3 of dichlorome thane and the filtrates are 
combined and then concentrated to dryness under reduced 
pressure (2.7 kPa) at a temperature in the region of 
40°C. The residue is treated with 5 cm 3 of water and 
5 cm 3 of ethyl acetate. The aqueous phase iB separated 
after settling has taken place and then re-extracted 
with 3 times 5 cm 3 of ethyl acetate. The organic phases 
are combined, dried over magnesium sulphate, filtered 
and then concentrated to dryness under reduced pressure 
(2.7 kPa) at 40°C. 9 mg of 4 - ace toxy - 2a-b.en2oy loxy - 
5/3, 20-epoxy-l , 10/3- dihydroxy - 7/3- [ ( 3 - dime thylamino- 



propyl) carbamoyloxy) - 9 -oxo- 11 - taxen- 13 ot-yl (2R , 3S) - 3 - 
t er t-butoxy-carbonyl amino- 2 - hydroxy- 3 -phenylpropiona t e 
are obtained in the form of a white porous solid, the 
characteristics of which product are as follows: 
- NMR spectrum (400 MHz; CDC1 3 ) 

6 (ppm) : 1.30 (2s, 3H each: -CH 3 16 and 17); 1.36 (s, 
9H: -C(CH 3 ) 3 ); 1.82 (s, 3H: -CH 3 18 or 19); 1.95 (s, 3H : 
-CH 3 18 or 19); 1.88 [m, 2H : -NHCH 2 CH 2 CH 2 N {CH 3 ) J ; 2.2 to 
2.70 [m, 15H: -CH,) - 6, -CH 2 - 14, -CH 2 N(CH 3 ) 2 , -N(CH 3 ) 2 , 
-COCH 3 ]; 3.15 and 3.3 [2m, 2H: -NHCH 3 CH 2 CH 2 N (CH 3 ) 2 ] ; 4.0 
(d, 1H: -H3); 4.2 and 4.38 (AB, 2H : -CH 2 - 2 0 ) ; 4.68 (bs, 
1H: -H2'); 4.96 (bd, 1H, J = 9 Hz : -H5) ; 5.3 (bs, 1H : 
-H3'); 5.40 (dd, 11H, J = 11 and 7: -H7); 5.5 [s + bs, 
2H: -H10 and -NHCH 2 CH 2 CH 2 N (CH 3 ) 2 ] ; 5.7 [d + bs, 2H: -H2 
and -NHCOOCCCH3) J ; 6 .22 (bt, 1H: -H13);.7.2 to 7.4 (mf, 
5H: -C t H 5 3'); 7.53 [t, 2H, J = 7.5: -OCOC,H 5 (-H3 and 
-H5)]; 7.65 [t, 1H: -OCOC 8 H 5 (-H4)]; 8.12 [d, 2H: 
-OCOC 6 H s -H2 and -H6) ] . 
EXAMPLE 3 

Using a procedure similar to that described 
in Example 2, but starting with 6.95 g of 4-acetoxy- 
2a-benzoyloxy- 5(3, 2 0 - epoxy- 1 - hydroxy - 9 -oxo- 7/3, 100- 
bis [ (2, 2, 2 - trichloroethoxy ) carbonyloxy] - 11 - taxen- 13a - yl 
( 2R; 3S) - 3 - ter t-butoxycarbonyl amino- 2 -hydroxy- 3 - 
phenylpropiona te and 0.94 g of 3-(4- 

methylpiperazinyl) propylamine, and after purification 
by high performance liquid chromatography with a 
methanol/ethanol/ hexane/dichlorome thane (10:10:80:2 by 



volume) mixture as mobile phase, the following are 
obtained : 

- 1.37 g of 4 -acetoxy- 2a-benzoyloxy- 5/3, 20-epoxy-l- 
hydroxy-10/S-{ [3- ( 4 -me thylpiperazinyl ) propyl] carbamoyl- 
oxy}-9-oxo-70- (2,2, 2- tr ichloroe thoxy ) carbonyloxy - 11 - 
taxen- 13a-yl (2R, 3S) - 3 - tert-butoxycarbonylamino- 2 - 
hydroxy-3 -phenyl-propionate, in the form of a white 
porous solid, 

- 2.17 g of 4-acetoxy-2a-benzoyloxy-5/3, 20-epoxy-l- 
hydroxy-7/3-{ [3 - ( 4 -methylpiperazinyl ) propyl] - 
carbamoyloxy}-9-oxo-10/3- (2 , 2, 2- trichloro- 

e thoxy) carbonyloxy- 11 - taxen- 3a -yl (2R, 3S) -3- tert- 
butoxycarbonylamino- 2 -hydroxy- 3 -phenyl -propionate , in 
the form of a white porous solid. 

4 - Acetoxy- 2a -benzoy loxy - 5/5, 20*'- epoxy- 1 - 
hydroxy -1 0/3 -{ [3- ( 4 -me thylpiperazinyl ) propyl] - 
carbamoyloxy}-9-oxo-70- (2,2, 2 - trichloroe thoxy ) - 
carbonyloxy- 11 -taxen- 13a -yl (2R, 3S) -3- tert- 
butoxycarbonylamino- 2 -hydroxy- 3 -phenylpropionate is 
converted to 4 - ace toxy- 2a -benzo/loxy- 5/3 , 2 0 - epoxy- 1 , 7/3- 
dihydroxy-10 5- { [3- (4 -me thylpiperazinyl) propyl] - 
carbamoyloxy} - 9 - oxo - 1 1 - taxen - 1 3a - y 1 (2R. 3S) -3 -tert- 
butoxycarbonylamino- 2 -hydroxy- 3 -phenylpropionate by the 
action of zinc in a mixture of methanol and acetic 
acid, as described in Example 2 for 4 - acetoxy- 2a- 
benzoyloxy-E,3,20-epoxy-l-hydroxy-10/3- [ ( 3 -dime thylamino- 
propyl) carbamoyloxy] -9-oxo-7/3- ( 2 , 2 , 2 - trichloroe thoxy ) - 
carbonyloxy-ll-taxen-13a-yl (2R, 3S) - 3 - tert -butoxy- 
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carbonylamino-2 -hydroxy- 3 • phenylpropionat e . 

The product thereby obtained possesses the 
following characteristics: 
- NMR spectrum (400 MHz; CDCl 3 ) 

6 (ppm) : 1.18 (s, 3H: -CH 3 16 or 17); 1.27 (s, 3H: -CH 3 
16 or 17); 1.33(s, 9H: -C(CH 3 ) 3 ); 1.7 (s, 3H: -CH,19); 
1.6 to 1.95 [mt, 3H: -OCONHCH 2 CH 2 CH 2 N= and - (CH) -H6] ; 
1.88 (s, 3H: -CH,18); 2.2 to 2.7 [mt, 13H: 
-CH 2 N(CH 2 CH 2 ) 2 NCH 3 , -CH 2 - 14 and - (CH) - H6] ; 2.29 (s, 3H; 
=NCH 3 ) ; 2.4 (s, 3H: -COCH 3 ) ; 3.2 to 3.45 (mt, 2H: 
-OCONHCH 2 CH 2 CH 2 N=) ; 3.8 (d, 1H, J = 7: -H3); 4.18 and 
4.31 (2d, 1H each, J = 8: -CH 2 - 20); 4.44 (dd, 1H, J = 
11 and 7: -H7); 4.63 (unresolved peaks, 1H : -H2'); 4.97 
(broad d, 1H, J = 10: -H5); 5.27 (broad d, H, J = 9.5: 
-H3'); 5.4 [d, 1H, J = 9.5: -NHCOOC (CH 3 ) 3 ) ; 5.67 (d, 1H, 
J = 7: -H2); 6.20 (s, 1H : -H10); 6.25 (mt, 1H: -H13); 
7.0 (unresolved peaks, 1H : -NHCH 2 CH 2 CH 2 N=> ;. 7.25 to 7.45 
(mt, 5H: -C t H 5 3'); 7.51 [t, 2H, J = 8: -OCOC,H 5 (-H3 and 
-H5)]; 7.62 [t, 1H, J = 8: -OCOC 6 H 5 (-H4)]; 8.13 [d, 2H, 
J = 8: -OCOC 6 H 5 (-H2 and -H6)]. 

0.2 cm 3 of distilled water is added to a 
solution of 5 mg of 4 - ace toxy- 2or - benzoyloxy - 50, 20 - 
epoxy-l,7/?-dihydroxy-10;3-{ [3- ( 4 -me thy Ipipera - 
zinyl ) propyl) carbamoyl oxy } - 9- oxo - 1 1 - taxen- 13a-yl 
(2R, 3S) -3- tert-butoxycarbonylaumino- 2 -hydroxy- 3 - 
ph-snylpropiona te , obtained above, in 0.1 cm 1 of a 0 -. IN 
aqueous hydrochloric acid solution, and the. solution 
obtained is lyophilised. S mg of 4 - acetoxy- 2or- 
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benzoyloxy-5/J.20-epoxy-1.7P^dihydroxy-10P-{l3 - t4- 
methylpiperazinyl)propyl]carbamoyloxy}-9-oxo-ll-t a xen- 
13a-yl (2R, 3S) - 3 - tert -butoxycarbonylamino- 2 -hydroxy- 3 - 
phenylpropiorxate dihydrochlor ide are thereby obtained, 
the characteristics of which product are as follows: 
- NMR spectrum (400 MHz; D,0 + £ CD 3 C00D) 

6 (ppm): 0.88 (s. 3H: -CH, 16 or 17); 0.93 (s. 3H: -CH 3 
16 or 17); 1-09 (s, 9H: -C(CH,),>; 1-4 <s. 3H: -CH, 19); 
1.4 to 1.9 tmt, 5H: -OCONHCH,CH,CH,N= . -CH,- 14 and 
-<CH)-H6); 1.66 (s. 3H: -CH, 18); 2.09 (b. 3H: -COCH 3 ) ; 
2.32 (»t, 1H: -(CH)-H,); 2.81 <s, 3H: -NCH 3 ) ; 2.9 to 3.2 
and 3.4 to 3.55 (2 mt, respectively 4H and 9H: 
-OCONHCH,CH,ai,N(CH,CH,),NCH, and -H3); 4-01 (mt, 3H: 
-CH,- 20 and -H7); 4.36 (d, 1H. J = 6.6 Hz: -H2').; 4.6 
15 to 4.8 (-H3': signal cancelled out by presaturation of 
the solvent signal); 4.84 (broad d, 1H. J = 9 : -H5) : 
5.34 (d, 1H, J = 7: -H2); 5.82 (t, 1H. J = 9: -H13); 
6.01 (s, 1H: -H10); 7.03 [t, 1H. J = 8: -C 6 H S 3< (-H4)]; 
7.13 [d, 2H. J = 8: -C,H S 3' (-H2 and -H6)]; 7.2 [t, 2H, 
J = 8:'-C t H, 3' (-H3 and -H5H; 7.38 (t, 2H. J = 8: 
-OCOC t H 5 (-H3 and -H5)]; 7.51 U. 1H, J = 8: -OCOC.H, 
(-H4)]; 7.8 [d, 2H, J = 8: -OCOC 4 H v (-H2 and -H6))- 

4-Acetoxy-2a-benzoyloxy-50". 20-epoxy-l- 
hydroxy-7/3-{ [3- (4 -methylpiperaz inyl ) propyl] - 
carbamoyloxy} -9 -oxo- 10/3- (2,2 , 2 - trichloroethoxy ) - 
carbonyloxy-ll-taxen-13a-yl (2R, 3S) -3- tert- 
butoxycarbonylaunino- 2 -hydroxy- ? -phenylpropiorxate is 
converted f. 4 - ace toxy - 2a - benzoy loxy - . 2 0 - epoxy - 1 . 100- 
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dihydroxy-7/3-{ [3- ( 4 -methylpiperazinyl) propyl] - 
carbamoyloxy}-9-oxo-ll-taxen-13ot-yl (2R, 3S) -3-tert- 
butoxycarbonylainino-2-hydroxy-3-phenylpropionate by the 
action of zinc in a mixture of methanol and acetic 
acid, as described in Example 2 for 4 -acetoxy- 2a- 
benzoyloxy-50,2O-epoxy-l-dihydroxy-lO0- [(3- 
dime thy 1 aminopr opy 1 ) c arbamoy 1 oxy ] - 9 - oxo - 7 0 - ( 2 , 2 , 2 - 
trichloroethoxy) carbonyloxy- 11- taxen-13a-yl (2R, 3S) -3- 
tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate. 

The product thereby obtained possesses the 
following characteristics: 

- optical rotation: [a] 1° = -14° (c = 0.41; methanol) 

- NMR spectrum (400 MHz; CDCl 3 ) 

6 (ppm) : 1.13 (s, 3H: -CH 3 16 or 17) ; 1.24 (s, 3H: -CH 3 
16 or 17); 1.37 (s, 9H: -C(CH 3 ) 3 ); 1.6 to 2.0 [mt , 3H: 
-OCONHCH 2 CH a CH 3 CH 2 N= and - (CH) -H 6] ; 1.84 (s, ZH: -CH 3 
19); 1.92 (s, 3H: -CH 3 18); 2.3 (d, 2H, J = 8.5: -CH 2 - 
14); 2.38 (s, 6H: =NCH 3 and -COCH 3 ) ; 2.3 to 2.8 [mt, 
11H: -CH : N(CH 2 CH 2 ) 2 NCH 3 and - (CH) -H 6]; 3.14 and 3.3 (2 
mt,. 1H each: -OCONHCH 2 CH : CH 3 N=) ; 4.01 (d, 1H, J = 7: 
H3); 4.21 and 4.33 (2d, 1H each, J = 9: -CH 2 - 20); 4.63 
(broad s, 1H: -H2'); 4.94 (broad d, 1H, J = 10: -H5) ; 
5.27 (broad d, 1H, J = 9.5: -H3'); 5.38 (dd, 1H, J = 11 
and 7: -H7) ; 5.44 [d, 1H, J = 9.5: -NHCOOC (CH 3 ) 3 ] ; 5.51 
(s, 1H: -H 10); 5.68 (d, 1H, J = 7: -H2); 6.09 
(unresolved peaks, 1H : - NHCH 2 CH 2 CH 2 N= ) ; 6.21 (broad t, 
1H, J = 8.5: -H 13); 7 . 25 to 7 .45 (mt, 5H : -C,H, 3' ) ; 
7.50 [t, 2H, J = 8 : -OCOC 6 H 5 (-H 3 and -H5}}; 7.62 [t. 



1H, J = 8: -OCOC 6 H 5 (-H4) ] ; 8.10 [d, 2H, J = 8: 
-OCOC ( H 5 (-H2 and -H6)]. 

0.3 cm 3 of distilled water is added to a 
solution of 5 mg of 4 -ace toxy- 2a-benzoy loxy- 5)3 , 2 0 - 
epoxy-l,10/3-dihydroxy-7£-{ [3- (4 -methylpiperazinyl) - 
propyl] carbamoyl -oxy} -9-oxo-ll- taxen-13a-yl (2R, 3S) -3 - 
tert-butoxy-carbonylamino-2-hydroxy-3 -phenylpropionate 
in 0.1 cm 3 o.f a 0 . IN aqueous hydrochloric acid solution, 
and the solution obtained is lyophiliBed . 5 mg of 4- 
acetoxy-2a-benzoyloxy-5£, 20-epoxy-l, 10/S-dihydroxy- 70- 
{ [3- (4 -methylpiperazinyl) propyl] carbamoyl oxy } - 9 - oxo - 1 1 - 
taxen-13a-yl (2R, 3S) -3 - ter t -butoxycarbonylamino- 2 - 
hydroxy- 3 -phenylpropionate dihydrochloride are thereby 
obtained, the characteristics of which product are as 
follows: 

- NMR spectrum (400 MHz; D 2 0 + eCD 3 COOD) 

6(ppm): 0.82 (s, 3H: -CH 3 16 or 17); 0.92 (s, 3H: -CH 3 
16 or 17); 1.1 (s, 9H: -C(CH 3 ) 3 ); 1.4 to 1.8 (mt, 5H : 
-OCONHCH 3 CH 2 CH 2 N=, -CH^- 14 and - (CH) -H6) ; 1.48 (s, 3H: 
-CH 3 19); . 1.6 (s, 3H: .-CH, 18); -2.1 (s, 3H, -COCH 3 ); 
2.28 (mt, 1H: - (CH) -H6) ; 2.78 (s, 3H:-NCH 3 ); 2.8 to 3.1 
and 3.42 (mt and unresolved peaks, respectively 4H and. 
8H: -OCONHCH 2 CH 2 CH 3 N(CH 3 CK 3 ) 2 NCH 3 ) ; 3 . 57 ( d , 1H , J = 7 : 
-H3); 4.01 and 4.1 (2d 1H each, J = 8: -CH,- 20 and 
-H 7); 4.3 to 4.4 (-H 2': signal masked by the solvent 
band); 4.73 (d, 1H, J = 7: -H 3'); 4.85 (broad d, 1H, 
J = 9: -H5); 5.02 (mt, 1H : -H7); 5.24 (s, 1H : -H10); 
5.32 (d, 1H, J = 7: -H2); 5.82 (t, H, J = 9: -H13); 



7.02 [t, 1H, J = B: -C 4 H 5 3' (-H4)]; 7.12 [d, 2H, J = 8: 
-C 5 H 5 3' (-H 2 and -H 6); 7.22 [t, 2H, J = 8: -C 6 H 5 3' 
{.-H 3 and -H 5)1; 7.41 [t, 2H, J = 8: -OCOC 6 H 5 (-H3 and 
-H5)]; 7.52 [t, 1H, J = 8 -OCOC fc H 5 (-H4)); 7.8 [d, 2H, 
J s 8: -OCOC 6 H 5 (-H2 and -H6) ] . 
EXAMPLE 4 

Using a procedure similar to that described 
in Example 2, but starting with 6.95 g of 4 -acetoxy- 2a- 
benzroyloxy-5/3, 20-hydroxy-l oxo-7/3, 10/5-bis[ (2,2,2- 
trichloroethoxy) carbonyloxy] -11- taxen- 13a-yl (2R, 3S) -3- 
tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate 
and 0.88 cm 3 of 3 -morpholinopropylamine , and after 
purification by high performance liquid chromatography 
with a methanol/2 -propanol/hexane (20:5:75 by volume) 
mixture as mobile phase, the following are obtained: 

- 1.53 g of 4-acetoxy-2a-benzoyloxy-5/3, 20-epoxy-l- 
hydroxy-10/5- [ ( 3 -morpholinopropyl) carbamoyloxy] -9-oxo- 
7/3- (2, 2, 2 -trichloroethoxy) carbonyloxy- 11- taxen- 13a-yl 
(2R, 3S) - 3 - tert -butoxycarbony l J amino- 2 - hydroxy- 3 - 
phenylpropionate, in the form of a white porous solid, 

- 1.35 g of 4-acetoxy-2a-benzoyloxy-5/3, 20-epoxy-l- 
hydroxy-7/3- t ( 3 -morpholinopropyl ) carbamoyloxy) -9-oxo- 
10/3- (2,2, 2- trichloroethoxy) carbonyloxy- 11 - taxen- 13a-yl 
(2R, 3S) 3 - tert-butoxycarbonyl amino- 2 -hydroxy- 3 - 
phenylpropionate, in the form a white porous solid. 

4 - Acetoxy - 2a-benzoyloxy- 5/3 , 20- epoxy - 1 - 
hydroxy- 10/3- [ ( 3 -morpholinopropyl ) carbamoyloxy] -9-oxo- 
7/3- ( 2 , 2 , 2 - trichloroethoxy) carbonyloxy - 11 - taxen - 13or-yl 
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(2R, 3S) -3-tert-butoxycarbonylamino-2-hydroxy-3- 
phenylpropionate iB converted to 4 -acetoxy-2a- 
benzoyloxy-5/3,2O-epoxy-l»7/J-dihydroxy-lO0- [(3- 
morpholinopropyDcarbamoyloxy] -9-oxo-ll- taxen-13a-yl 
(2R, 3S) -3- tert-butoxycarbonylamino-2-hydroxy- 
phenylprcpionate by the action of zinc in a mixture of 
methanol and acetic acid, as described in Example 1 for 
4 -acetoxy- 2a-benzoyloxy- 5/3,2 0- epoxy-1 -hydroxy - 100- [ < 3 - 
dimethylaminopropyl) carbamoyloxy) -9-oxo-7/3- (2,2,2- 
trichloroethoxy)carbonyloxy-ll-taxen-13a-yl (2R, 3S) -3- 
tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate. 

The product thereby obtained possesses the 
following characteristics: 
~ NMR spectrum (400 MHz; CDC1 3 ) 

6(ppm): 1.15 (s. 3H: -CH 3 16 or 17); 1-28 (b, 3H: -CH 3 
16 or 17); 1.35 (s, 9H: -C(CH 3 ) 3 ; 1.68 (s, 3H: -CH 3 19); 
1.65 to 1.9 (nit, 2H:. -OCONHCHjCH^H^) ; 1.88 (s, 3H: 
-CH, 18); 1.9 (mt, 1H: - (CH) -H6) ; 2.28 (mt, 2H: -CH,- 
14); 2.4 (s, 3H: -C0CH,) ; 2.45 to 2.75 [mt, 7H: 
-CH^CH^CH^O and - (CH) - H 6); 3.28 and 3.42 (2 mt, 1H 
each: - OCONHCH 3 CH 2 CH 3 N= ) ; 3 . 8 [mt , 5H : - CH,N ( CH 3 CH 2 ) 3 0 and 
-H 3]; 4.18 and 4.31 (2d, 1H each, J = 8.5: -CH,- 20); 
4.44 (dd. 1H, J = 11 and 7 : -H 7); 4.63 (broad s, 1H : 
-H2'); 4.98 (broad d, 1H, J = 10: -H5); 5.27 (broad d, 
1H. J = 9: -H3'); 5.41 [d, IH. J = 9: -NHCOOC (CH 3 ) 3 ] ; 
5.67 (d, IH, J = 7: -H2); 6.21 (s, IH: -H 10); 6.25 
(mt. IH: -H13) ; 6.58 (broad t, IH, J = 5: 
-NHCH J CH,CH I N=) ; 7.25 to 7.45 (mt, 5H: -C 4 Hj 3'); 7.52 
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[t, 2H, J = 8: -0C0C,H>(-H 3 and -H 5); 7.62 [t, 1H, 
J = 8: -OCOC s H 5 (-H4)]; 8.12 [d, 2H, J •» 8: -OCOC t H 5 (-H2 
and -H6) ] . 

4-Acetoxy-2-benzoyloxy-52, 2 0 - epoxy- 1 -hydroxy- 
7/3- [ (3-morpholinopropyl)carbamoyloxy] -9-oxo-lO0- [2,2,2- 
trichloroethoxy)carbonyloxy-ll-taxen-13a-yl (2R, 3S>-3- 
tert.butoxycarbonylamino-2-hydroxy-3-phenylpropionate 
is converted to 4 -acetoxy- 2 -benzoyloxy- 5/3, 20 - epoxy- 1 , 
10/S-dihydroxy-7/3- [ ( 3 -morpholinopropyl) carbamoyl oxy] -9- 
oxo-ll-taxen-13a-yl (2R, 3S) - 3 - tert-butoxy- 
carbonylamino-2-hydroxy-3-phenylpropionate by the 
action of zinc in a mixture of methanol and acetic 
acid, as described in Example 2 for 4 - acetoxy- 2a- 
benzoyloxy- 5/3,20 -epoxy- 1 -hydroxy- 100- [ (3- 
15 dime thy laminopropyl) carbamoyl oxy] -9-oxo-7£- (2,2,2- 

trichloroethoxy)carbonyloxy-ll-taxen-13a-yl (2R,3S) -3- 
tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate. 

The product thereby obtained possesses the 
following characteristics: 
20 - NMR spectrum (400 MHz; CDCl 3 ) ' 

6(ppm): 1.11 (s, 3H: -CH 3 16 or 17) ; 1.24 (s, 3H: -CH 3 
16 or 17); 1.37- (s, 9H: -C(CH 3 ) 3 ); 1.6 to 1.9- (mt, 2H: 
-OCONHCH 2 CH 2 CH 2 N=) ; 1.81 (s, 3H: -CH 3 19); 1-93 (s, 3H: 
-CH 3 18); 1.93 (mt , 1H: V (CH)-H6); 2.3 (d, 2H, J = 8: 
-CH 2 - 14); 2.4 (s, 3H : -COCH 3 ); 2.4 to 2.7 [mt , 7H: 
-CH 2 N(CH 2 CH 2 ) 2 0 and -<CH)-H6]; 3.12 and 3.31 (2 mt, 1H 
each: - OCONHCH 3 CH : CH 2 N= ) ; 3.5 (unresolved peaks , 1H: 
-0H2'); 3.8 [unresolved peaks, 4H: - CH : N (CH : CH 2 0) ; 4.0 
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(d, 1H, J = 7: -H3); 4.2 and 4.33 (2 d, 1H each, J = 
8.5: -CHj-20); 4.64 (unresolved peaks, 1H: -H2'); 4.94 
(broad d, 1H, J =* 9.5: -H5) ; 5.2 8 (broad d, 1H,. J = 9: 
-H3'); 5-38 (dd. 1H, J = 10 and 7: -H7); 5.45 [broad d, 
5 1H, J = 9: -NHCOOCfCH^j] ; 5.51 (s, 1H; -H10) ; 5.68 (d, 
1H, J = 7: -H2); 5.8 (t, 1H, J = 5: -NHCHjCHjCH 3 N=) ; 
6.21 (t, 1H, J = 8: -H13); 7.25 to 7.45 (mt, 5H: -C t H s 
3'); 7.51 [t, 2H, J = 8: -OCOC t H 5 (-H3 and -H5)]; 7.62 

[t, 1H. J = 8: -OCOC t H s (-H4)]; 8.12 [d, 2H, J = 8: 
10 -OCOC t H 5 (-H2 and -H6)]. 

EXAMPLE 5 

0.31 cm 3 of 3-dimethylaminopropylamine is 
added to a solution, maintained under an argon 
atmosphere, of 0.29 g of 4 -acetoxy- 2a-benzoyloxy-S0. 20- 
15 e poxy-l-hydroxy-9-oxo-7p\10/3-bis[ (2,2.2 - 

trichloroethoxy) carbonylyoxy] - 11- taxeh- 13a-yl (2R,3S) - 
3 - tert-butoxycarbonylamino- 2 -hydroxy - 3 -phenylpropionate 
in 100 cm' of acetonitrile . The reaction medium is 
heated with stirring for 3 hours to a temperature in 
20 the region of 60°C, then cooled to a temperature in the 
region of 20°C and concentrated to dryness under 
reduced pressure (2,7 kPa) at 40»C. 0.32 g of a white 
porous solid is obtained, which product is purified by 
chromatography on 30 g of alumina (0.12-0.15 mm) 
25- contained in a column 1.5 cm in diameter [eluent: 

dichloromethane/methanol (95:5 by volume) ]. collecting 
10-cm 3 fractions. Fractions 7 to 15 are pooled and 
concentrated to dryness under reduced pressure 
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(2.7 kPa) at a temperature in the region of 40°C. 
0.12 g of 4-acetoxy-2a-benzoyloxy-50,2O-epoxy-l- 
hydroxy-7/3, 10/3-bis [ (3 -dimethylaminopropyl) - 
carbamoyloxy] -9-oxo-ll-taxen-13a-yl (2R, 3S) - 3 - tert- 
butoxycarbonylamino- 2 -'hydroxy- 3 -phenyl -propionate is 
thereby obtained in the form of a white porous solid. ____ 
the characteristics of which product are as follows: 

- optical rotation: [a] 1° = -26.1" (c.= 0.75; methanol) 

- NMR spectrum (400 MHz*; CDCl 3 ) 

6 (ppm): 1.17 (s. 3H: -CH 3 16 or 17); 1.20 (s, 3B: -CH 3 
16 or 17); 1.36 (s, 9H: C(CH 3 ) 3 ; 1.6 to 1.8 tint, 4H: 
-NHCH^CH^CH,),]; 1-78 U, 3H: -CH, 19); 1-83 (mt, 
11H: -(CH)-H6); 1.96 (s, 3H: -CH 3 18) ; 2.26 [s, 6H: 
-N(CH 5 ) 3 ]; 2.36 (s, 3H: -COCH,) ; 2.2 to 2.6 [mt, 6H: -CH 2 
15 14 and -CH 3 N (CH,),]; 2.66 (mt. 1H: -(CH)-H6); 3.24 [mt, 
4H: -NHCH.CH.CH^ICH,),] ; 3.92 (d, 1H, J = 7; -H3) ; 4.16 
and 4.3 (2d, H each, J = 8: -CH,- 20); 4.62 (broad s, 
1H: -H2');4.93 (d, 1H, J = 9: -H5) ; 5.27 {a-. 1H: 
-H3'); 5.4 (mt, 1H; -H7); 5.48 and 5.76 [2 r , 1H each: 
20 -NHCH,CH,CH,N(CH 3 ),]; 5.55 [broad d, 1H: -NHCOOC (CH 3 ) 3 ] ; 
5.64 (d, 1H, J = 7: -H2); 6-16 (broad t, 1H. J = 9: 
-H13); 6.32 (s, 1H : -H10); 7.3 to 7.5 (mt, 5H : -C S H 5 - 
3'); 7.5 [t, 2H, J = 7.5: -OCOC 6 H 5 (-H3 and -H5)]; 7.61 
[t, 1H, J = ?.5; -OCOC t H 5 (-H4)] ; 8.1 [d, 2H, J = 7.5: 
25 -OCOC t H 5 (-H2 and -H6)]. 

0.4 cm J of distilled water is added to a 
solution of 10.6 mg of 4 - acetoxy- 2a-benzoyloxy- 50 , 20 - 
epoxy - 1 - hydroxy - 7 (3 . 10 0 -b i s [ ( 3 - dime thy 1 aminopr opy 1 ) - 



carbantoyloxy] - 9 -oxo- 11 - taxen- 13or-yl (2R, 3S) - 3- tert- 
bu toxycarbonylamino- 2 -hydroxy- 3 -phenylpropionate in 
0.2 cm 3 of a 0.1N aqueous hydrochloric acid solution, 
and the solution obtained is lyophilised. 10 mg of 
4-acetoxy-2a-benzoyloxy-50, 20 - epoxy- 1- hydroxy- 7/3 , 100- 
bis [ (3-dimethylaminopropyl) carbamoyloxy] -9 -oxo- 11- 
taxen-13a-yl (2R,3S) - 3 - tert-bu toxycarbonylamino- 2 - 
hydroxy- 3 -phenylpropionate dihydrochloride are thereby 
obtained, the characteristics of which product are as 
follows : 

- NMR spectrum (400 MHz; D 3 0/CH 3 COOD, 90:10 by volume) 
6 (ppm: 0.85 (s, 3H: -CH 3 16 or 17); 0.9 (s, 3H: -CH 3 16 
or 17); 1.10 (bs, 9H: -0(CH 3 ) 3 ); 1.5 (s, 3H: -CH 3 19); 
1.6 to 1. 8 [m, 10H: -CH 3 18, -NHCH 2 CH 2 CH 2 N (CH 3 ) 2 , -CH 2 , 
14, - (CH) -H6} ; 2.10 (s, 3H: -COCH 3 ) ; 2 . 3 (m, 1H: - (CH) - 
H6); 2.65 [2s, 6H each: -N(CH 3 ) 2 ]; 2.8 to 3.1 [vbm, 8H : 
-CH 2 N(CH 3 ) 2 , -NHCH 3 CH 2 CH 2 N(CH 3 ) 2 1 ; 3.6 (bd, 1H : -H3); 4 
and 4.15 (2d, AB, 2H: -CH 2 -20); 4.40 (bd, 1H : -H2 ' ) ; 
4.70 (vbs, 1H: -H3'); 4.90 (bd, 1H : -H5) ; 5.10 (bdd, 
1H: -H7); 5.35 (bd, 1H: -H2); 5.8 (bt, 1H: -H13); 6.05 
(s,. 1H: -H 10); 7.0 to 7.25 (mt, 5H : -C t H 5 3'); 7.4 [t, 
2H, J = 7.5: -OCOC,H 5 (-H3 and -H5)]; 7.5 [t, 1H, J = 
7.5: -OCOC 6 H 5 (-H4)] ; 7.80 [d, 2H, J = 7.5: -OCOC 6 H 5 (-H2 
and -H6) ] . 
EXAMPLE 6 

Us^ng a procedure similar to that described 
in Example 5,. but starting with 1.18 g of 4-acetoxy-2a 
benzoyloxy-5/3, 20 - epoxy-1 -hydroxy- 9-oxo-70, 100- 



bis [ ( 2 , 2 . 2 - trichloroethoxy) carbonyloxyi - 11- taxen- 13a -yl 
(2R.3S) -3-tert-butoxycarbonylamino-2-hydroxy-3-phenyl- 
propionate and 1 . 6 g of 3 - (4 -methylpiperazinyl) - 
propylamine, 1.1 g of 4-acetoxy-2a-benzoyloxy- 5/3, 20- 
epoxy-l-hydroxy-7/3,10/3-bis{[3- (4 -methylpiperazinyl) - 

propyl ) carbamoyloxy} - 9 - oxo - 1 1 - taxen- 13a -y 1 ( 2R , 3 S) - 3 - 
tert-butoxycarbonyla^ ino- 2 -hydroxV- 3 -phenylpropiohate 

is obtained in the form of a white porous solid, the 
characteristics of which are as follows: 

u. ■ r~i2<> _ 77 o» (c = 0.51; methanol) 

- optical rotation: [a] D = -a.? l<= 

- NMR spectrum (400 MHz; CDClj) 

6 (ppm): 1.24 (s, 3H: -CH, 16 or 17); 1.28 (s, 3H: -CH 3 
16 or. 17); 1.4 (s, 9H: -C(CH,) 3 ); 1.6 to 1.85 (mt. 4H: 
-OCONHCH 2 CH 3 Ch 2 N=); 1.83 (s, 3H: -CH 3 19); 1-87 (ddd, 1H, 
J = 15. 11 and 2: - (CH) -H6) ; 2. 01 (a. 3H: -CH 3 18.) ; 2.-3 
to 2.7 [mt, 31H: -CH,N (CH 3 CH,) 3 NCH 3 , -COCH, and -CH,- 14]; 
2.7 (mt, 1H: - (CH) -H 6); 3.15 and, 3.45 (mt, 4H: 
-OCONHCH 3 CH 3 CH 3 N=); 4.0 (d, 1H, J = 7: -H 3); 4.2.1 and 
4.32 (2d, 1H each, J = 8: -CH 2 - 20); 4.66 (c. 1H, J = 2: 
-H2'); 4.98 (broad d, 1H, J = 9-': -H 5); 5.28 (mt, 1H: 
-H3'); 5.4 to 5.5 [mt, 2H: -H 7 and -NHCOOC (CH,) J ; 5.7 
(d, 1H, J = 7: = -H 2); 6.0 and 6.4 (2 unresolved 
peaks, 1H each; -NHCH 3 CH 3 CH 3 N=) ; 6.21 (t, 1H, J = 9: 
-H13); 6.4 (s, 1H: -H 10); 7.3 to 7.5 (mt, 5H : -C S H S 
i 3'); 7.51 [t, 2H, J = 7.5: -OCOC 6 H s (-H3 and -H5)]; 7.64 
[t, 1H, J = 7.5; -0COC s H 5 (-H 4)]; 8.12 [d, 2H, J = 7.5: 

-OCOCjHj (-H 2 and -H 6)]. 

A solution of 0.35 g of 4 - acetoxy- 2a- 
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benzoyloxy-5/5.20-epoxy-l-hydroxy-7^,10^-bi8{t3-(4- 
M thylpxp«««inyl)propylJc.rb«noyloxy}-9-oxo-ll-tax.«i- 
13a-yl (2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3- 
phenylpropionate. obtained above, in 12 cm> of a 0. IN 
aqueous hydrochloric acid solution is lyophilised. 
0.365 g of 4-acetoxy-2a-benzoyloxy-50,2O-epoxy-l- 
- hydroxy-7/J,lO0-bis{ [3- (4-methylpipera 2 inyl)_ : 
propyl] carba»oyloxy}-9roxo-ll-taxen-13a-yl (2R,3S)-3- 
tert-butoxycarbonyla»inb-2 : hydroxy-3-phenylpropionate 

I tetrahydrochloride is thereby obtained, the 

characteristics of which product are as follows: 

- optical rotation: [«]? = -22" (c = 6.41: methanol) 

- NMR spectrum (400 MHz; D 2 0) 

6 (ppn): 1-1 (s. 3H: -CH 3 16 or 17); 1.14 (s, 3H; -CH 3 
5 16 or 17); 1.36 (s, 9H: -CtCH,),); 1.72. and 1.92 (2s. 3H 
each: -CH, 18 and -CH, 19): 1-65 to 2.05 (mt, 7H: 
-OCOMHCH.CB.CH.M-). -CH,- 14 and - (CH) -H 6); 2.38 <s, 3H: 
-COCH,); 2.55 (mt, 1H: -(CH)-H 6); 2.92 and 2.94 (2s, 
6H: -NCHj) ; 3.0 to 3.7 (mt, 24H; 
>0 -OCOMHC&CH^NCC&CHJ.NCH,); 3.79 (d, 1H. J = 7 : -H 3); 
4.23 and ,4-4 (2d, HI each. J = 9: -CH,- 20); 4.67 (d, 
1H, J = 7: -H2'); 4.98 (unresolved peaks, 1H: -H 3'); 
5.16 (broad d, 1H, J = 9 : -H 5); 5.33 (dd, 1H. J = H 
and 7: -H 7); 5.58 (d. 1H. J - 7: -H 2); 6.07 (t. 1H. J 
25 = 9: -H 13); 6.28 (s. 1H: -H 10); 7.27 [t. 1H. J = 7.5: 
-C 5 H 5 3' i-H 4)]; 7.38 [d. 2H, J = 7.5: -C,H, 3' (-H 2 
and -H 6)]; 7.48 (t, 2H. J - 7.5: -C.H 5 3' (-H 3 and -H 
5)); 7.67 [t. 2H, J = 7.5: -OCOC 4 H 5 .(-H 3 and -H 5)1; 



7.78 [t, 1H, J = 7.5; -OCOC s H 5 (-H 4)); 8.18 [d, 2H, J = 
7.5; -OCOC t H 5 (-H 2 and -H 6)]. 
EXAMPLE 7 

Using a procedure similar to that described 
in Example 5, but starting with 0.58 g of 4 - acetoxy- 2a - 
benzoy loxy- 5/3,20- epoxy- 1 -hydroxy - 9 - oxo - 7 £ , 1 0 0 - 
bis [2,2,2-trichloroethoxy) carbonyloxy] -11 - taxen-13a-yl 
(2R, 3S) -3-tert-butoxycarbonylamino-2-hydroxy-3- 
phenylpropionate and 0.73 cm 3 of 3 -morpholino- 
propylamine, 0.4 g of 4 -acetoxy- 2a -benzoyloxy- 5/3, 20- 
epoxy-l-hydroxy-70, 10/3-bis [ ( 3 -morpholinopropyl) - 
carbamoyloxy] - 9-oxo-ll- taxen-13a-yl (2R, 3S) -3-tert- 
butoxycarbonylamino-2-hydroxy-3-phenylpropionate is 
obtained in the form of a white porous solid, the 
characteristics of which product are as follows: 

- optical rotation: [a]£° = -24.7° (c = 0.52; methanol) 

- NMR spectrum (4.0 0 MHz; CDC1 3 ) 

6 (ppm) : 1.25 (s*, 3H : -CH 3 16 or 17); 1.28 (s, 3H: -CH 3 
16 or 17); 1.4i <s, 9H : -C(CH 3 ) 3 ; 1.6 to 1.85 (mt, 4H: 
-OCONHCH 2 CH 2 CH 2 N=) ; 1.81 (s, 3H: -CH 3 19); 1.89 (ddd, 1H, 
J = 15, 11 and 2: - (CH) -H 6); 2.0 (s, 3H: -CH 3 18) ; 2.36 
(mt, 2H: -CH 2 - 14); 2.36 (s, 3H: -COCH,) ; 2.4 to 2,6 
[mt, 12H: -CH 2 N(CH 2 ) 2 0] ; 2.7 (mt,. 1H: -(CH)-H 6); 3.15 
to 3.4 5 (mt, 4H: -OCONHCH 2 CH 2 CH 3 N= ) ; 3.7 6 [mt, 8H: 
-CH 3 N(CH 2 CH 2 ) 2 0] ; 3.98 (d, 1H, J = 7: -H 3); 4.20 and 
4.31 [2d, 1H each, J = 8 : -CH 3 - 20); 4.65 (d, 1H, 0 = 2: 
-H 2'); 4.98 (broad d, 1H , J =10: -H 5); 5.3 (broad d, 
1H, J = 9: -H 3'); 5.4 [d, 1H, J = 9: - NHCOOC ( CH 3 ) 3 ] ; 
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5.45 (int. 1H: H 7); 5.7 (d, 1H, J = 7 : -H 2); 5.6 to 
6.2 (unresolved peaks, 2H: -NHCHjCH 3 CHjN=) ; 6.22 (t. 1H. 
J = 9 : -H 13); 6.38 (s, 1H: -H 10); 7.3 to 7.5 (mt. 5H: 
-C t H s 3');. 7. 51 It. 2H. J = 7.5; -OCOC,H s (-K 3 and -H 

5)]; 7.62 tt. 1H. J = 7.5: -OCOC 4 H 5 (-H 4)1; 8.11 [d, 2H. 

J = 7.5: -OCOC,H s (-H 2 and -H 6)]. 

0.4 cm J of distilled water is added to a 

solution of 11.5 mg of 4 -acetoxy- 2o,-benzoy. oxy-50. 20- 

epoxy-l-hydroxy-7^.10>-bis[ (3-morpholinopropyl) - 

carbaaoyloxy)-9-oxo-ll-taxen-13«-yl (2R. 3S) - 3 - tart - 
butoxycarbonylainino-2-hydroxy-3-phenYlpropionate. 

obtained above, in 0.2 cm' of a 0.1N aqueous 
hydrochloric acid solution, and the solution obtained 
is lyophilised. 12 mg of 4-acetoxy-2c ( -ben Z oyloxy-5^, 20- 
e P oxy-l-hydroxy-7/3,10^-bis[(3-morpholinopro Py l) - 
carbamoyloxy]-9-oxo-ll-taxen-13c ( -yl ( 2F., 3S) - 3 - tert- 
butoxycarbonylamino-2 -hydroxy- 3 -phenylpropionate 

dihydrochloride are thereby obtained, the 
characteristics of which product are as follows: 
- NMR spectrum (400 MHz ; D^/CH.COOD. 90:10 by volume) 
6 (pp»>: 0.85 (s, 3H: -CH, 16 or 17); 0.9 (s, 3H: -CH, 
16 or 17); 1.1 (b. 9H : -C(CHj j; 1.5 (-. 3H: -CH, 19); 
1,6 to 1.8 (m. 10H: -CH, 18 . -OCOKHCH^CH^N^ . -CH,- 14. 
-(CH)-H 6); 2.1 (.. 3H: -COCH,) ; 2.3 <». IE: -(CH)-H 6) 
2.8 to 3.10 (vbm. 12H: - CH,N (CH^CH,) 3 0) ; 3.3 (bin. 4H: . 
-CCONHCH^CH.NO; 3.6 (bm. 4H : - CH,N (CH jC H 3 ) ,0) ; 3.85 
(bo, 4H: -CH^CH.CH,)^).- 4 and 4.15 (bd, AB . 2H: -CH 2 - 
2C); 4.4 (bd, 1H: -H 2'); 4.75 (bs , 1H: -H 3'); 4.9 
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(bd: 1H: -H 5); 5.1 (bdd, 1H: -H 7); 5.35 (bd, 1H : -H 
2); 5.8 (bt, 1H: -H 13); 6.04 (s, 1H : -H 10); 7.0 to 
7.25 (m, 5H: -C t H» 3'*!; 7.4 [t, 2H, J = 7.5: -OCOC t H 5 ( -H 
3 and -H 5)); 7.52 [t, 1H, J = 7.5: -OCOC,H s (-H 4)]; 
5 7.P [d, 2H, J = 7.5: -OCOC t H 5 (-H 2 and -H 6)]. 

The new products of general formula (la) 
possess especially advantageous biological activities. 

The new products of general formula (la) 
manifest significant inhibitory activity towards 
10 abnormal cell proliferation, and possess therapeutic 
properties enabling patients having pathological 
conditions associated with abnormal eel? proliferation 
to be treated. The pathological conditions include the 
abnormal cell proliferation of malignant or non- 
15 malignant cells of various tissues and/or organs 

comprising, without implied limitation, muscle, bone or 
connective tissue, and the skin, brain, lungs, Bex 
organs, lymphatic or renal system, mammary or blood 
cells, liver, digestive system, pancreas and thyroid or 
20 adrenal glands. These pathological conditions can also 
include psoriasis, solid tumours, cancer of the ovary, 
breast, brain, prostate, colon, stomach, kidney or 
testicles, Kaposi's sarcoma, cholangiocarc inoma , 
choriocarcinoma, neuroblastoma, Wilms' tumour, 
25 Hodgkin' s disease, melanoma, multiple myeloma, chronic 
lymphocytic leukaemia and acute or chronic granulocytic 
l^Tnphoma . The new products according to the invention 
are ecpecially useful for :he .treatment of cancer of 
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the ovary. The products according to the invention may 
be used for preventing or delaying the appearance or 
reappearance of pathological conditions or for treating 
these pathological conditions. 
5 The products according to the invention may 

be administered to a patient according to various forms 
suited to the chosen administration route, which is 
preferably the parenteral route. Parenteral 
administration comprises intravenous, intraperitoneal, 
10 intramuscular or subcutaneous administration. Intra- 
peritoneal or intravenous administration is more 
especially preferred. 

The present invention also comprises 
pharmaceutical compositions containing at least one 
15 product of general formula (la), in a sufficient amount 
suited to use in human or veterinary therapy. The 
compositions may be prepared according to the customary 
methods, using one or more pharmaceutical^ acceptable 
adjuvants, vehicles or excipients. Suitable vehicles 
20 include diluents, sterile aqueous media and various 

non-toxic solvents. Preferably, the compositions take 
the form of aqueous solutions or suspensions and of 
injectable solutions which can contain emulsifiers, 
colourings, preservatives or stabilisers. 
25 The choice of adjuvants or excipients can be 

determined by the solubility and the chemical 
properties of the product, the particular mode oZ 
administration and good pharmaceutical practice. 
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For parenteral administration, sterile, 
aqueous or non- aqueous solutions or suspensions are 
used. For the preparation of non-aqueous solutions or 
suspensions, natural vegetable oils such as olive oil, 
sesame oil or liquid paraffin, or injectable organic 
esters such as ethyl oleate, may be used. The sterile 
aqueous solutions can consist of a solution of a 
pharmaceutical^ acceptable salt dissolved in water. 
Aqueous solutions are suitable for intravenous 
administration provided the pH is suitably adjusted and 
the solution is made isotonic, e.g. with a sufficient 
amount of sodium chloride or glucose. Sterilisation may 
be carried out by heating or by any other means which 
does not adversely affect the composition. 

It is, of course, understood that all the 
products participating in the compositions according to 
the invention must be pure and non- toxic in the amounts 
used . 

The compositions can contain at least 0.01 % 
of therapeutically active product. The amount of active 
product in a composition is such that a suitable di ^age 
can be prescribed. Preferably, the compositions are 
prepared in such a way that a single dose contains from 
0.01 to 1000 mg approximately of active product for 
25 parenteral administration. 

The therapeutic treatment may be performed 
concurrently with other therapeutic treatments, 
including antineoplastic drugs, monoclonal antibodies. 
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immunotherapy or radiotherapy or agents that modify 
biological responses. Agents that modify responses 
include, without implied limitation, lymphokines and 
cytokines such as interleukins , interferons (or- , /3- or 
6-) and TNF. Other chemotherapeutic agents which are 
useful in the treatment of disorders due to abnormal 
cell proliferation include, without implied limitation, 
alkylating agents such as nitrogen mustards, e.g. 
mechloretamine, cyclophosphamide, melphalan and 
chlorambucil, alkyl sulphonates such as busulphan, 
nitrosoureas such as carmustine, lomusine, semustine 
and streptozocin, triazines such as dacarbazine, anti- 
metabolites such as folic acid analogues, e.g. 
methotrexate, pyrimidine analogues such as fluorouracil 
and cytarabine, purine analogues such as mercaptopurine 
and thioguanine, natural products such as vinca 
alkaloids, e.g. vinblastine, vincristine and vendesine, 
epipodophyllotoxins such as etoposide and tenyposide, 
antibiotics such as dac tinomycin, daunorubicin , 
doxorubicin, bleomycin, plicamycin and mitomycin, 
enzymes such as L- asparaginase , various agents such as 
coordination complexes of platinum, e.g. cisplatin, 
substituted ureas such as hydroxyurea, methylhydraz ine 
derivatives such as procarbazine, adrenal cortex 
25 suppressants such as mitotane and aminoglutethimide , 

hormones and antagonists such as adr enocor t icos t eroids 
e.g. prednisone, progestins, such as 
hydroxyprogesterone caproate, me thoxyproges terone 
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acetate and megestrol acetate, oeBtrogens such as 
diethylstilboestrol and ethinyloestradiol , oestrogen 
antagonists such as tamoxifen, and androgens such as 
testosterone propionate and f luoxymes cerone . 

The doses used to carry out the methods 
according tojthe ^invention are those which permit a 
prophylactic treatment or a maximal therapeutic 
response. The doses vary according to the form of 
administration, the particular product selected and the 
distinctive characteristics of the subjects to be 
treated. In general, the doses are those which are 
therapeutically effective for the treatment of 
disorders due' to abnormal cell proliferation. The 
products according to the invention may be administered 
as often as necessary to obtain the desired therapeutic 
effect. Some patients may respond rapidly at relatively 
high or low doses and may then require low or zero 
maintanance doses. In general, low doses will be used 
at the beginning of the treatment and, if necessary, 
increasingly stronger doses will be administered until 
an optimal effect is obtained. For other patients, it 
may be necessary to administer maintenance doses 1 to 8 
times a day, and preferably 1 to 4 times, depending on 
the physiological requirements of the patient in 
question. For some patients, it is also possible for it 
to be necessary to use only one to two daily 
administrations. 

In humans', the doses are generally between 
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0.01 and 200 mg/kg . Intraper i toneally , the doses will 
generally be between 0.1 and 100 mg/kg, preferably 
between 0.5 and 50 mg/kg and still more specifically 
between 1 and 10 mg/kg. Intravenously, the doses are 
generally between 0.1 and 50 mg/kg, preferably between 
0.1 and 5 mg/kg and still more specifically between 1 
and 2 mg/kg. It is. understood that, in order to choose 
the most suitable dosage, the administration route, the 
patient's weight, general state of health and age and 
all factors which may influence the efficacy of the 
treatment should be taken into account. 

The example which follows illustrates the 
composition according to the invention. 
EXAMPLE 

15 The product obtained in Example 1 (40 mg). is 

dissolved in Emulphor EL 620 (1 cm 3 ) and ethanol 
(1 cm 3 ), and the solution is then diluted by adding 
physiological saline (18 cm 3 ) . 

The composition is administered by 
introduction into a perfusion df a physiological 
solution for 1 hour. 
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CLAIMS 

1. New derivatives which are taxol 
analogues of general formula: 




OCOC 6 H 5 

5* in which: 

Ar represents an =iryl radical , 
R represents 

- a radical of general formula.: 

R 7 0- < I:C > 
10 in which R 7 represents a linear or branched alkyl 

radical containing 1 to 8 carbon atoms, an alkenyl 
radical containing 2 to 8 carbon atoms, an alkynyl 
radical containing 3 to 8 carbon atoms, a cycloalkyl 
radical containing 3 to 6 carbon atoms, a cycloalkenyl 

15 radical containing 4 to 6 carbon atoms or a bicyclo- 
alkyl radical containing 7 to 10 carbon atoms, these 
radicals being optionally substituted with one or more 
substituents chosen from halogen atoms and hydroxyl 
radicals, alkylcxy radicals containing 1 to 4 carbon 

20 atoms, dialkylamino radicals in which each alkyl 

portion contains 1 to 4 carbon atoms, piper idino or 
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morpholino radicals, 1 -piperazinyl • radicals (optionally 
substituted at the 4-position with an alkyl radical 
containing 1 to 4 carbon atoms or with a phenylalkyl 
radical in which the alkyl portion contains 1 to 4 
5 carbon atoms) , cycloalkyl radicals containing 3 to 6 
carbon atoms, cycloalkenyl radicals containing 4 to 6 
carbon atoms, phenyl, cyano or carboxyl radicals or 
alkyloxycarbonyl radicals in which the alkyl portion 
contains 1 to 4 carbon atoms, 
10 - or a phenyl radical optionally substituted with one 

or more atoms or radicals chosen from halogen atoms and 
alkyl radicals containing 1 to 4 carbon atoms or 
alkyloxy radicals containing 1 to 4 carbon atoms, 
- or a saturated ( or unsaturated 4 - or 6-membered 
15 nitrogenous heterocyclic radical optionally substituted 
with one or more alkyl radicals containing 1 to 4 
carbon atoms, 

on the understanding that the cycloalkyl, cycloalkenyl 
or bicycloalkyl radicals can be optionally substituted 
20 with one or more alkyl radicals containing 1 to 4 
carbon atoms, 

R> and R 2 , which may be identical or different. 



represent a hydrogen atom or a 



radical of general 



formula : 




NCO— 
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in which R 3 and R 4 , which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to 4 carbon atoms in a linear or branched 
chain, optionally substituted: 

a) with a hydroxyl or carboxyl radical or an alkyloxy- 
carbonyl radical in which the alkyl portion contains 1 
to 4 carbon™ atoms™ and is optionally substituted with a 
phenyl radical, 

b) with a radical of general formula: 

**v (iv) 



*6 



\ 
N 



in which R 5 and R,, which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to 4 carbon atoms in a linear or branched 
chain, or alternatively R 5 and R„ together with the 
nitrogen atom to which they are linked, form a 
saturated or unsaturated 5- or 6-membered heterocycle 
optionally containing a second hetero atom chosen from 
nitrogen atoms (optionally substituted with an alkyl 
radical containing 1 to 4 carbon atoms or a benzyl 
radical), oxygen atoms or uulphur atoms, or 
alternatively R 3 . and R 4 , together with the nitrogen atom 
to which they are linked, form a saturated or 
unsaturated 5- or 6-membered heterocycle optionally 
containing, a second hetero atom chosen from nitrogen 
atoms (optionally substituted with an alkyl radical 



containing 1 to 4 carbon atoms or a benzyl radical) , 
oxygen atoms or sulphur atoms, 

on the understanding that at least one of the symbols R, 
or R 2 represents a radical of general formula (II), as 
well as, where they exist, its addition salts with 
acids. 

2. Process for preparing new derivatives 
according to claim 1, characterised in that an amine of 
general formula: 



3 \ 
/ 



(V) 



in which Rj and R 4 are defined as in claim 1, is reacted 
with a taxane derivative of general formula: 



C1 3 CCH 2 OCOO^ 0 OCOOCH 2 CCI 3 



R-CONH o 

• A*- : ^ 



OH 




HO 



0 . 



OCOCH3 



ococ 6 h 5 



(VI) 



in which R and Ar are defined as in claim 1, to obtain 
a product of general formula: 



R-CONH o 



Ar 



OH 




(VII) 



OCOC^H^ 
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in which R and Ar are defined as above and G, and G, 
each represent a radical of general formula (II) or a 
protective group (CCl^OCO- ) . on the understanding 
that at least one of the radicals G x and G, represents a 
radical of general formula (II) , followed, if 
necessary, by replacement of the protective group (s) 
(CCljCHjOCO-) by a hydrogen atom, the products of 
general formula (I) are separated from the mixture 
thereof and the product obtained is isolated, 
optionally in the form of a salt. 

3. Process according to claim 2, 
characterised in that the amine of general formula (I) 
is reacted with the taxane derivative of general 
formula (III) . working in an inert organic solvent such 
as a halogenated aliphatic hydrocarbon, e.g. methylene 
chloride, at a temperature between 0»C and the boiling 
point of the reaction mixture. 

4. Process according to claim 3, 
characterised in that replacement of the protective 
2,2,2-tri-chloroethoxycarbonyl group by a hydrogen atom 
is performed by means of zinc in acetic acid, 
optionally in the presence of methanol, at a 
temperature of between 30 and 80°C. 

5. Pharmaceutical composition, 
characterised in that it contains a sufficient amount 
of a product according to claim 1, in combination with 
one or more pharmaceutical^ acceptable, inert or 
pharmacologically active diluents or adjuvants. 
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on 



the understanding that the cycloalkyl, cycloalkenyl 
or bicycloalkyl radicals can be optionally Bubstituted 
with one or more alkyl radicals containing 1 to 4 
carbon atoms, 

Rj and R 2 . which may be identical or different, 
represent a hydrogen atom or a radical of general 
formula: 



3 \ 
/ 



NCO— 



(III) 
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in which R, and R A , which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to' 4 carbon atoms in a linear or branched 
chain, optionally substituted: 
5 a) with a hydroxyl or carboxyl radical or an plkyloxy- 
carbonyl radical in which the alkyl portion contains 1 
to 4 carbon atoms and is optionally substituted with a 
phenyl radical, 

b) with a radical of general formula: 

10 R 5\ (IV) 

N 

in which R 5 and R 6 , which may be identical or different, 
represent a hydrogen atom or an alkyl radical 
containing 1 to 4 carbon atome in a linear or branched 
chain", or alternatively R s and R 6 , together with the 

15 nitrogen atom to which they are linked, form a 

saturated or unsaturated 5- or 6-membered heterocycle 
optionally containing a second hetero atom chosen from 
nitrogen atoms (optionally substituted with an alkyl 
radical containing 1 to 4 carbon atoms or a benzyl 

2Q radical), oxygen atoms or sulphur atoms, or 

alternatively Rj and R 4 , together with the nitrogen atom 
to which they are linked, form a saturated or 
unsaturated 5- or 6-membered heterocycle optionally 
containing a second hetero atom chosen from nitrogen 
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atoms (optionally substituted with an alkyl radical 
containing 1 to 4 carbon atoms or a benzyl radical) , 
oxygen atoms or sulphur atoms, 

on the understanding that at least one of the symbols R r 
or R 2 represents a radical of general formula (II) , as 
well as, where they exist, its addition salts with 
acids. 

2. Process for preparing new derivatives 
according to claim 1, characterised in that an amine of 
general formula: 
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